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THE  LIVE  OAK  and  the  valley  oak,  -which  are 
characteristic  of  the  landscape  of  central  Cali- 
fornia, often  are  stripped  of  their  leaves  by  a  dark- 
striped  worm  which  is  the  young  stage  of  a  light- 
brown  moth.  Besides  stripping  the  trees  of  their 
leaves  and  making  the  owner  think  that  ttiey  are 
dead,  the  worm  crawls  on  lawns,  walks,  fences,  and 
into  houses,  swimming  pools,  etc.,  becoming  a  gen- 
eral nuisance. 

Two  generations  of  the  pest  occur  during  the  year. 
The  worms -are  most  noticeable  during  April  and 
May  and  again  in  August  and  September;  the  moths, 
during  June  and  July  and  again  in  October  and  No- 
vember. 

The  best  method  of  control  is  to  spray  the  worm- 
infested  trees  with  a  mixture  of  3  to  5  pounds  of  ar- 
senate of  lead- paste,  or  H  to  21  pounds  of  the  dry 
powder,  dissolved  in  50  gallons  of  water. 

This  should  be  done  while  the  worms  are  smalL 
The  live  oaks  should  be  sprayed  in  April  and  again, 
if  necessary,  about  the  1st  of  August,  when  the  de- 
ciduous oaks  are  sprayed. 

This  bulletin  describes  and  illustrates  the  worm 
and  its  work,  tells  about  its  habits  and  natural 
enemies,  and  explains  the  methods  of  control. 


ContributioD  from  ihe  Bureau  of  Entomolo^ 

L.  O.  HOWARD,  ChieT 
Wubbvton,  D.  C.  Febnury.  1910 
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ECONOMIC  IMPORTANCE. 

THE  most  important  and  characteristic  native  shade  trees  of  the 
coast  valleys  of  central  Calif<»iiia  are  the  live  oak*  and  the 
white  or  valley  oak.'  A&  a  general  rule  these  splendid  trees  are 
healthy  and  vigorous,  but  at  times  they  are  preyed  upon  by  a  num- 
ber of  destructive  insects,  some  of  which  cause  defoliation  and  give 
the  trees  a  very  unhealthy  appearance. 

Probably  the  worst  of  these  from  the  standpoint  of  the  general 
public  is  the  California  oak  worm  or  moth.  This  pest  not  only 
strips  the  trees  of  their  leaves,  making  them  worthless  for  shade  or 
ornament  and  giving  them  the  appearance  of  being  dead,  but  it  also 
makes  a  general  nuisance  of  itself  by  crawling  on  sidewalks,  lavms, 
and  fences,  and  into  houses,  swimming  pools,  and  other  places. 

It  should  not  be  confused  with  tbe  western  oak  looper,*  a  true 
measuring  worm,  which  defoliates  oaks  similarly  in  Oregon  and 
Washington. 

HISTORY. 

So  far  as  can  be  determined  the  oak  worm  is  a  native  of  Cali- 
fornia. Ever  since  the  days  of  the  first  settlement  by  the  white 
man  it  has  attracted  bis  attention  at  regular  intervals  because  it 
occurs  in  enormous  numbers  every  few  years  and  completely  de- 
foliates the  oaks.    Whenever  the  pest  has  escaped  its  natural  enemies 

^Phr^gaiMta  oeMfonHea  Pack.,   famllj   DlopUdac.  order  Lepldoptera. 
■  OHcrau  agrltoUt  Nee. 
'  Qturetu  leb«tm  Nee. 
'  Th^riHa  tomniOTia  HdIM. 
U4488*— 20 
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it  has  become  exceedingly  abundant  and  injurious,  but  when  the 
natural  enemies  have  overtaken  it  they  have  so  reduced  its  numbers 
that  for  the  time  being  it  attracts  no  attention. 

The  oaks  were  badly  defoliated  by  the  worms  in  1851,  1875,  1895, 
1908,  1913,  and  1917. 

DISTRIBUTION  AND  POOD  PLANTS. 

The  oak  worm  is  most  abundant  in  the  San  Francisco  Bay  region, 
but  occurs  throughout  most  of  the  coast  region  where  the  live  oak 
grows,  from  Sonoma  County  to 
Southern  California.  Besides  the 
live  oak  and  the  white  oak,  the  in- 
sect also  feeds  on  various  other  spe- 
cies of  native  and  introduced  oaks, 
the  American  chestnut,*  and  in  some 
cases  on  the  blue  gum.' 

CHARACTER  OP  WORK. 

The  young  worms  eat  the  pulp 
from  the  surface  of  the  leaf  between 
the  netted  veins,  feeding  on  either 
surface  but  more  often  on  the  upper 
(fig.  1).    This  causes  light  brownish, 
pitted  patches  on  the  leaves,  which 
give  them  a  very  characteristic  ap- 
pearance.    These  darken  with  age, 
but  the  work  can  be  distinguished  as 
long   as    the    leaves    remain.      The 
older  worms  feed  on  the  edges  of 
Fio.  1.— Live-oak  te>f  with  upper  .ur-      .,       InnVM    patinff  flVPrv^hiniF  down 
face  pertly  eMen  by  oiifornia  oak     '■"^  leaves,  eatmg  everyining  aown 
wormi  In  the  Bttt  stase.     En-    to  the  main  ribs.     (See  title  page.) 
'*''**  During  epidemic  infestations  practi- 

cally every  green  part  of  the  foliage  is  gone  and  the  deciduous  trees 
are  as  leafless  as  in  winter.  The  skeletonized  leaves  of  the  white  oak 
soon  fall,  but  those  of  the  live  oak  remain  on  the  tree  for  some  time. 
The  worst  of  the  havoc  is  over  about  the  first  of  September  and 
then  the  worms  begin  to  crawl.  Some  are  seeking  fresh  food  and 
others  places  for  transforming  to  chrysalids.  This  moving  habit 
makes  them  much  more  of  a  nuisance  to  man  than  the  defoliation 
of  his  trees.  They  get  into  houses  and  hammocks,  and  on  lawns,  side- 
walks, and  fences.    One  can  not  enjoy  the  shade  because  of  myriads 

■  Cwtoneo    dentata,  ^  Euoalup'"*    elobulm. 
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of  crawling,  squirming  worms,  and  when  one  has  become  thor- 
oughly hot  and  disgusted  and  decides  to  take  a  plunge  in  the  tank 
or  "  old  swimmin '  hole "  it  will  probably  be  found  that  the  worms 
ore  there  also  and  that  even  a  swim  is  very  unsatisfactory  during 
the  worm  season. 

THE  INSECT  DESCRIBED. 

Like  all  moths,  the  oak  worm  has  four  distinct  forms,  of  which  the 
worm  is  the  feeding  and  growing  form.  As  soon  as  the  worms  are 
full  grown  they  change  into 
chrysalids,  the  resting  form, 
from  which  emerge  the  moths 
that  are  the  parents  of  the  race. 
These  mate  and  the  females  lay 
eggs  which  hatch  into  the  nest 
generation  of 


When  first  laid,  the  egg  (fig. 
2)  is  almost  white,  nearly  spher- 
ical, and  about  one  twenty-fifth 
of  an  inch  in  diameter.  As  the 
young  worm  develops  inside, 
the  color  changes  to  lemon  yel- 
low, brownish  red^  chocolate 
brown,  and  finally  to  a  mottled 
pinkish  gray.  The  egg  also  be- 
comes flattened  with  age  and 
has  a  slight  depression  in  the 
outer  or  topmost  end. 

THE  WORM. 

When  first  hatched,  the  worm 
(fig.  3)  is  light  colored, sparsely    fio.  2.--tirDup  of  eggi  or  tbe  Caiuomia  oak 
covered  with  long  hairs,  and  "*""  °°  "'*-°'*  '"""   '='""'*^- 

its  head  is  enormous  in  proportion  to  the  body.  It  .soon  ac- 
quires some  dark  spots  and  dark  reddish  stripes  and  after  going 
through  five  stages  and  becoming  full  grown  it  usually  is  almost 
black  and  nearly  hairless.  Numerous  individuals,  however,  do 
not  acquire  tbe  dark  color  but  retain  the  lighter  tints  of  the  younger 
stages.  The  body  becomes  wider  and  longer  until  it  is  in  proportion 
to  the  head.  When  newly  hatched  the  worm  is  about  one-tenth  of  an 
inch  long  and  when  full-grown  about  1  inch. 

nigiUrrlb/GOOgIC 
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THE  CHRYSALIS. 


The  cbiTsalis,  a  form  (fig.  4)  which  looks  something  like  a 
mummy,  is  about  one-lialf  an  inch  long  by  one-sixth  of  an  inch 
broad.  It  varies  from  whitish  to  yellow  in  color  and  has  a  number 
of  black  tines  and  splotches  upon  it. 


Fid.  3.~-Tbe  Calltortila  oak  worm :  a.  Bide  view  of  fuU-growD  worm  of  foDrth  slage  about 
to  change  to  flflb ;  i,  newl7  batched  worm  of  flrat  stage;  o,  d,  e,  /,  newly  changed 
worma  of  second,  third,  fourth,  and  Qtth  itagps.  Enlarged.  When  newl;  batched  oc 
changed  the  head  la  wider  than  the  bodj,  but  when  each  atase  baa  becoma  full  grown 
Uie  bodr  IH  ai  wide  as  tbe  bead  and  haa  grown  proportlonatel;  In  lengtli. 

THE  MOTH. 

The  moth  (fig,  5)  is  light  brown  with  rather  prominent  dark  veins. 
The  body  is  about  one-half  an  inch  long  and  the  wings  spread  about 
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1}  inches.  The  males  have  faint  yellowish  patches  near  the  center 
of  each  forewing,  and  their  anteimte,  or  feelers,  are  broader  and 
more  feathery. 

UFE  HISTORY  AND  HABITS. 

The  eggs  which  start  the  new  generations  of  worms  are  laid  by  the 
female  moth  in  varioos  places — on  the  leaves  of  the  oaka  and  muiy 
other  trees,  on  the  bark  of  the  trunks,  on  the  grass  mider  the  trees, 
and  seemingly  on  anything 
that  she  happens  to  fly 
against  or  crawl  upon.  Only 
those  eggs  laid  on  the  oak, 
chestnut,  and  eucalyptus 
leaves,  however,  produce 
worms  that  have  a  chance  to 
mature.  The  worms  from 
the  e^gs  laid  in  other  places 
are  without  suitable  food 
and  must  starve.  And  even 
the  oaks  are  very  often  dis- 
appointing. The  leaves  of 
the  deciduous  species  usually 
fall  off  in  the  autumn  and 
the  worms  hatched  from  the 
eggs  laid  on  them  by  the  fall 
generation  of  moths  starve 
on  the  ground.  Sometimes, 
however,  as  in  the  fall  of 
1917,  the  old  leaves  do  not 
fall  ontil  the  new  ones  come 
out  and  then  the  worms  on 
them  winter  over  in  good 
condition. 

The  great  majority  of  the 
eggs  laid  on  the  leaves  are 
laid  in  more  or  less  regular 
rows  in  groups  of  from  2  to  40  on  the  under  surface  of  the  leaf  {fig. 
2).  They  hatch  in  from  10  to  15  days  in  the  summer  time  and  from 
that  to  i  months  in  the  winter  time. 

Soon  after  it  hatches,  the  young  worm  takes  its  first  meal  by  eat- 
ing the  eggshell.  It  then  begins  to  feed  on  the  le&f ,  usually  on  the 
upper  surface,  eating  out  the  pulp  between  the  veins  (fig.  1).  Dur- 
ing the  early  stages  a  number  remain  together,  and  their  feeding 
causes  large  patches  of  pitted  surface  to  appear.    In  the  later  stages 
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the  worms  scatter  and,  feeding  on  the  edges  of  the  leaves,  eat  them 
down  to  the  larger  veins  and  midribs  (see  title  page). 

While  it  is  growing  the  worm  changes  its  skin  from  three  to  six 
times,  going  through  from  four  to  seven  stages  (fig.  3).  The  nor- 
mal number  is  five,  and  nine-tenths  of  the  worms  go  through  tiiat 
number  of  stages  before  they  change  to  the  chrysalis.  During  each 
successive  stage  the  worm  feeds  a  while,  gets  larger,  rests,  and  then 

goes  through    the 
'.  transformation      to 
the  next  larger 
stage. 

Upon  becoming 
full  grown  it  crawls 
off  to  some  pro- 
tected place,  such  as 
the  trunk  of  a  tree, 
a  fence,  or  a  bush, 
and  transforms  to 
the  chrysalis. 

In  about  two 
weeks  a  moth 
emerges  from  each 
healthy  chrysalis 
and,  if  a  male,  seeks 
a  female  and  mates. 
The  female  then 
lays  its  eggs  on  an 
oak  leaf  or  almost 
anything  that  hap- 
iigbt  apots  pens  to  be  near. 
"m'TT  E^s  have  hatched 
iTiatw  from  On  rye  grass,  marsh 
mallow,  china  let- 
tuce, elm,  and  cypress  bark,  but  the  yoimg  worms  died  soon  after 
hatching. 

SEASONAL  HISTORY. 

Two  generations  of  the  oak  worm  occur  each  year.  From  eggs 
laid  in  October  and  November  worms  hatch  in  November,  Decem- 
ber, January,  February,  and  even  March.  These  become  full  grown 
in  May  and  June  and  transform  to  chrysalids,  from  which  the  moths 
issue  about  two  weeks  later.  The  greatest  emergence  is  about  the 
last  of  June.  Mating  soon  takes  place  and  the  eggs  of  the  second  or 
summer  generation  are  laid.  These  hatch  in  about  two  weeks,  the 
majority  hatching  about  the  middle  of  July,  and  the  worms  become 


Pio.  S. — The  moUi  or  parent  atage  of  ihe  C 
worm  :  a,  Male,  enlarged  (tbe  female  ha*  c 
on  tbe  wlngB  and  the  BQtenn«  are  Blender) 
of  male,  nore  enlarged;  c,  bristle  (rom  aai 
Urged:  d,  anttmna  of  female,  eolarged ;  e, 
Btme,  maeb  enlargGd. 
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full   grown   in   September  and   October,   when    they    form    their 
cbrysalids  and  issue  as  moths  about  two  weeks  later.    Mating  soon 
takes  place  and  the  eggs  of  the  winter  generation  are  laid.    Most 
of  the  moths  from  the  sum- 
mer generation  of  worms  fly 
in   Xovember,   and   most  of 
those  from  the  winter  gener- 
ation fly  in  June. 

CONDITIONS    FAVOR- 
ABLE TO  OUTBREAKS. 

As  the  deciduous  oaks  usu- 
al)y  shed  their  leaves  before 
the  new  ones  come  out  in  the 
spring,  most  of  the  worms  of 
the  winter  generation  living 
OQ  them  starve,  and  only 
those  on  the  live  oak  live 
over  to  perpetuate  the  species. 
Without  the  live  oak,  there- 
fore, the  insect  would  become 
extinct,  and  for  this  reason 

localities  with  deciduous  oaks       fa.  a— The  sploed  roldler  bug.  BD  enemy  of 

and  without  U™  o.k,  h.v.        Xi'S.-M.Vt,.'?;."'"'  ""■ 
nothing  to  fear  from  it. 

So  far  as  can  he  determined  at  present,  the  main  condition  favor- 
able to  an  outbreak  in  the  live-oak  territory'  is  the  lack  of  natural 

enemies,  brought 
about  by  starvation 
caused  by  the  scarc- 
ity of  the  oak  worm, 
which  they  have  al- 
most exterminated. 
When  the  natural 
enemies  have  reduced 
the  worm  to  its  low- 
est ebb,  many  of  the 
natural  enemies  die 
from  lack  of  food,  and 

no.    :.— A    flj    panultlc    on    the    full-jrown    CalKomla    .l„    „„_,„„     -„„ 

oak  worm.  t"*    worms    increase 

again  and  become 
epidemic.  This  condition  exists  until  the  few  parasites  that  are  left 
have  time  to  multiply  and  their  descendants  increase  to  the  maxi- 
mum; then  down  goes  the  worm  to  stay  until  the  enemies  stan'e  and 
become  scarce  again. 
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NATURAL  ENEMIES. 

INSECT  PREDATORS  AND  PARASITES. 

Thus,  one  of  the  principal  reasons  why  the  oak  worm  has  a  suc- 
cession of  periods  of  great  abundance  followed  by  periods  of  great 

scarcity  is  that  its  in- 
sect foes  concentrate 
in  deadly  attack  as 
soon    as    the    worm 
.   does    become    abun- 
dant.   The  eggs,  all 
stages  of  the  worms, 
and    the    chrysalids 
are    punctured    and 
sucked  dry  by  the 
spined  soldier  bug* 
(fig.   6) ;  the  larger 
worms  are  destroyed 
by  a  small  grayish 
fly'-  (fig.  7)    which 
lives  within  their  bodies  during  its  maggot  stage;  and  the  chrysalids 
are  killed  by  the  grubs  of  two  wasplike  parasites,  the  black  and 
yellow  chalcid'  (fig. 
8)  and  the  oak  worm 
ichneumonid  *     (%. 
9 ) ,  which  feed  on  the 
internal  organs. 

BACTERIAL  DISEASE. 

Another  important 
natural  enemy  of  Uie 
oak  worm  is  an  unde- 
termined disease 
supposed  to  be  bac- 
terial in  origin. 
Often  when  the 
worms  occur  in  the 
greatest  numbers  the 
disease  appears 

among     them      and         I^'O-  ». — Tie  oak   worm    ichneumon  id,   a  panslte  on  tb* 
1.^11^      *!.«.,  „~„J  chrjeallB  of  the  CalKornla  oak  worm. 

Kills    thousands. 

Worms  killed  by  it  become  dark  and  flaccid  and  hang  limply  fnnn 

twigs,  branches,  fences,  houses,  and  wires. 
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METHODS  OF  CONTROL. 

During  that  period  of  this  never-ending  warfare  at  which  the  worm 
is  at  its  greatest  Increase,  the  trees  suffer,  and  man  must  join  the 
fight  if  he  would  save  the  appearance  of  his  trees  for  the  year  and 
prevent  the  nuisance  of  a  plague  of  the  worms. 

The  best  spray  to  use  against  the  worm  is  3  to  5  pounds  of  arsenate 
of  lead  paste,  or  IJ  to  2J  pounds  of  Arsenate  of  lead  in  dry  powHered 
form,  dissolved  in  50  gallons  of  water.  A  power  sprayer  should  be 
used,  the  mixture  should  be  kept  well  agitated,  and  the  entire  foliage 
should  be  covered  with  a  fine  mist. 

To  get  the  best  results  the  trees  should  be  sprayed  while  the  worms 
are  in  the  younger  stages.  They  are  more  easily  killed  then  and  have 
done  very  little  damage.  Do  not  wait  until  the  trees  are  stripped 
and  the  worms  are  full  grown. 

If  the  moths  are  abundant  about  the  trees  in  June  and  early  July 
a  heavy  crop  of  worms  probably  will  appear  during  the  late  summer, 
with  the  resulting  leafless  trees.  To  prevent  this,  spray  both  live  and 
decidaous  oaks  during  the  last  of  July  or  the  first  of  August.  If 
the  moths  are  conmion  in  October  and  November  the  worms  will  do 
the  most  damage  to  the  live  oaks  in  April  and  May,  To  prevent  this, 
spray  during  March  and  April.  The  important  thing  is  to  wait 
ontil  most  of  the  e^s  of  the  generaticn  have  hatched  and  then 
to  spray  at  once  while  the  worms  are  small. 

If  only  one  spraying  is  to  be  given,  spraying  t^e  live  oaks  in  the 
spring  is  the  better  time,  for,  under  the  usual  California  rainless 
summer  conditions,  the  poison  will  remain  on  the  leaves  until  Sep- 
tember and  will  catch  both  generations  of  worms. 

As  a  usual  thing  the  property  owner  will  get  better  results  for  less 
money  by  hiring  a  commercial  tree  sprayer  to  do  the  work.  Choose 
a  tree  sprayer  by  the  reputation  he  has  made,  and  then  follow  his 
advice. 
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PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT 
OF  AGRICULTURE  RELATING  TO  INSECTS  INJURIOUS 
TO  FORESTS  AND  FOREST  PRODUCTS. 

AVAILABLE  POK  PRBB  DISTRIBUTION   BY   THB   DEPARTMENT. 

Tlie  Bagworm,  an  Injurlotis  Shade-Tree  Pest.     (FarmerB'  Bulletlo  TOl.) 

The  Catalpa  Spblsx.    (Farmers'  Bulletin  705.) 

tile  Leopard  Motb :  A  Daogerous  Imported  Enemy  of  Shade  Treea.  (Farmers' 
BaUetln  TOS.) 

Powder-Post  Damage  by  Lyctna  Beetles  to  Seasoned  Hardwood.  (Farmers' 
BnllettD  778.) 

C^artxHi  Dlralpbld  as  an  Insecticide.     (Farmers'  Bulletin  799.) 

The  Glpey  Moth  and  the  Brown-Tall  Moth  and  their  Control.  (Farmers' 
BnlletlD  845.) 

Common  White  Grubs.     (Farmers'  Bulletin  940.) 

White  Ants  as  Pests  In  the  United  States  and  Methods  or  Preventing  their 
Damage.     (Farmers'  Bulletin  1037.) 

Insect  Damage  to  the  Cones  and  Seeds  of  PacISc  Coast  Conifers.  (Depart- 
ment Bulletin  95.) 

The  Sequoia  Pitch  Moth:  A  Jilenace  to  Pine  in  Western  Montana.  (Depart- 
ment Bulletin  111.) 

The  European  Pine-Shoot  Moth:  A  Serious  Menace  to  the  Pine  Timber  In 
America.  (Department  Bulletin  170.) 

The  Hulsache  Glrdler.    (Department  Bulletin  184.) 

The  Zlmmerroan  Pine  Moth.     (E>epartment  Bulletin  295.) 

The  Hickory  Tiger  Moth.     (E>epartment  Bulletin  .598.) 

Protection  from  the  Locust  Borer.     ( E>epartnient  Bulletin  787.) 


Report  on  Gipsy  Moth  Work  In  New  England.  1915.  (Department  Bulletin 
204.)     Price,  30  cents. 

Cone  Beetles:  Injury  to  Sugar  Pine  and  Western  Yellow  Pine.  1615.  (De- 
partment Bulletin  243.)     Price,  10  cents. 

Pood  Plants  of  the  Gipsy  Moth  In  Atnertcs.  1915.  (Deimrtment  Bulletin  250.) 
Price  10  cents. 

Douglas  Fir  Pitch  Moth.    1915.     (Department  Bulletin  255.)     Price,  5  cents. 

Di^kosion  of  Gipsy  Moth  Larvs  by  the  Wind.  1915.  (Department  Bulletin 
273.)     Price,  15  crats. 

Tennltee,  or  "White  Ants,"  in  the  United  States:  Their  Damage  and  Methods 
of  Prevention.    1916.     (Department  Bulletin  333.)     Price,  15  cents. 

Flat-Headed  Borers  Affecting  Forest  Trees  In  the  United  States.  1917.  (De- 
partment Bulletin  437.)     Price,  10  cents. 

SoUd-Stream  Straying  Against  the  Gipsy  Moth  and  the  Brown-Tall  Moth  In 
New  England.    1917.     (Department  Bulletin  480.)     Price,  15  cents. 

Control  of  the  Gipsy  Moth  by  Forest  Management.  1917.  (Department  Bulle- 
tin 484.)     Price,  20  cents. 
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Two-Lined  Cbeatnat  Borer.    1909.     (Eutomolog;  Circular  24.)     Price,  5  cents. 

White-Pine  Weevil,    1907.     (Entomology  Circular  90.)     Price,  5  cents. 

Insect  Injuries  to  Wood  ot  Dying  and  Dead  Trees.    1910.     (Entomolog;  Glr- 

calar  127.)    Price,  6  cents. 
Insects  to  tbelr  Belatlon  to  Reduction  or  Future  Supplies  of  Timber  and  0«i- 

eral  Principles  ot  Control.     1910.      (Entomologj-  Circular  129.)     Price,  5 

Oak  Pmner.    1910.    (Entomology  Circular  130.)    Price,  S  cents. 

Insect  Damage  to  Standing  Timber  In  the  National  Parks.    1912.    (Entomology 

Circular  143. )    Price.  5  cents. 
Dying  Hickory  Trees:  Cause  and  Remedy.     1912.     (Entomok^y  Circular  144.) 

Price,  S  cents. 
Insect  Damage  to  Mine  Props  and  Methods  of  Preventing  Injury,    1912.     (En- 
tomology Circular  156.)     Price,  5  cents. 
Gipsy  Moth  aa  a  Forest  Insect.    1913.     (Entomology  Circular  164.)     Price,  5 

cents. 
Insect  Enemies  of  Spruce  In  Northeast,  wllh  Recommendations  for  Preventing 

Losses.    1901.     (Entomology  Bulletin  28.)     Price,  10  cents. 
Catalogue  of  Exhibit  of  Economic  Entomology  at  Lewis  and  Clark  Centennial 

Exposition,   Portland,  Oreg.,   1905.      (Entomology   Bulletin   53.)     Price,   10 

cents. 
Black  Hills  Beetle,  with  Further  Notes  on  its  Distribution,  Life  History,  and 

Methods  of  Control.    190S.     (Entomology  Bulletin  56.)     Price,  5  cents. 
Locust  Borer.    1906.     (Entomology  Bulletin  S8,  Pt.  I.)     Price,  5  cents. 
Additional  Data  on  the  Locust  Borer.     1907.     (Entomology  Bulletin  58,  Pt 

III.)     Price,  5  cents. 
Southern  Pine  Sawyer.     1909.     (Entomology  Bulletin  68,  Pt  IV.)     Price,  5 

cents. 
Western  Pine-Destroy  lug  Barkbeetle.    1906.  (Entomology  BuUeUn  &S,  Pt  II.) 

Price,  5  cents. 
Practical  Information  on  Scolj-tld  Beetles  of  North  American  Forests :  1,  Bark- 
beetles  of  the  Genus  Dendroctonus.    1908.     (Entomology  Bulletin  83,  Pt.  I.) 

Price,  25  cents. 
Report  on    Field   Work   against    Gipsy    Sloth   and    Brown-Tall  Moth.     1910. 

(Entomology  Bulletin  87.)    Price,  35  cents. 
Insects  Injurious  to  Forests  and  Forest  Products;  Biology  of  the  Termites,  or 

Wlilte  Ants,  of  the  Eastern  Tnlted  States,  with  Preventive  and  Remedial 

Measures.    1915.     (Ehitomcilow  Bulletin  94,  Pt.  II.)    Price,  20  cents. 
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OFFICIALS  FROM  WHOM  COPIES  OF  GAME  LAWS  HAT  BE 
OBTAINED. 

AlabsHa:  State  gaae  aiMl  ftik  eaBMlmlOB«r.  Karifa  CuvHimi  B*cr«Urr  Audubon  Sodftf 

MoDteomerr.  of  North  Carollnit,  &ilde>>- 

Atuka:  The  gOTcrnor.  Juneau;  SecreUiy  of  Nvtk    Dikatai     Secrefar;,    gune     sad    lUti 

Acrlculture,  Waahlngton,  D.  a  Soarfl.  Steele. 

AriMiut  Stato  game  warden,  rhoenli.  Ohtoi  Chief  gBtae  warden,  board  of  agrlcul- 

Ailu>B«a«;  SecrelarT,  game  and  Qili  caoiBda-  tuc«,  Oolnsitiua. 

■Ion,    Llttln  Rock.  OUahoaat   State  game   warden,    Oklabamt 

CalUvraUt  BxecutlTe  olllcer,  &Bb  aJid  game  CitT. 

«     Call     BsnalnK.     San  On«ai  Stale  game  wardni.  Partlaod. 


<  State  EBDie  warden,  SIS  Uaaaef       Wr«BtBt>  Btate  gasie  warden,  lander. 
BaUdlDg.  Baltimor*. 
M fcaiinii  Cbalnnan,  commlagloaera  of  CAJKADA. 

M^ZlTi^t^:,  ^""l."Tr  ^/V""      *"-^'  Chief  game  guardhn.  Ed»ont«. 
■D.H^=  G«»*»h,Ler  game.  flah.  and  for-      ^^^^^  crt«*i..  O...  ««e™«o-  Wrd. 
Victoria. 

W  casB  swr^ian,  WkBnlp[% 
Mow  BraMwkki  Chief  game  and  fire  war- 
den, Bkhlbucto. 
NMthwHt      TUitMriH:      CommlssloDer      of 

tmttM,  Ottawa. 
Nera  Satla:  Cblef  game  coinmlaBl(»iPr.  Hal- 


Ncbradui  CUef  depoO,  (*««  a^  SA  caa- 
miadon,  Unnln. 

Nnada:  State  flah  and  game  warden,  Cap- 
ana  CttT. 


Oatarloi  Superintendent  game  and  SaheriMi 

Toronto. 
rriaiia     Edward     lalaad:     Oama     inspector, 
■loner    Sunapee.  Charlottetown. 

K-  J-Ut.    Socretar,.    board   of   fiah  and      "»-*«=  "^"■"i'    '"»>>«'■»'  "'  "^"^  "^ 
.  Trenton.  gsme.  Quebpc. 

"--'-- tclwwiui  I  Chief  game  guardian.  B^tlna. 
II  Cold  commlsaloner,  D^waon. 
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REVIEW  OF  LEGISLATION  OF  1919. 


The  objects  of  this  bnlletin,  contnining  the  twentieth  annual  sum- 
mary of  Federal  and  other  game  laws  and  regulations,  are  to  present 
the  proviaons  of  game  legislation  in  convenient  form  for  sportsmen 
and  others,  and  to  show  its  general  condition  and  trend  from  year 
to  year.' 

Le^slattre  sessions  were  held  in  44  States,  in  41  of  which  more  or 
lesB  exten^ve  changes  were  made  in  the  game  laws.  While  the  num- 
ber of  game  laws  enacted  does  not  equal  the  total  number  passed  in 
other  years  when  most  of  the  legislatures  were  in  session,  the  volume 
compares  farorably  with  records  of  previous  years,  owing  to  the  num- 
ber of  States  which  amended  and  codified  their  game  legislation. 
Arkansas,  Illinois,  Minnesota,  Ohio,  Texas,  and  Utah  passed  gen- 
eral measures  revising  their  game  laws.  Considerable  progress  was 
made  along  the  line  of  harmonizing  State  legislation  with  the  migra- 
tory-bird treaty  act  and  the  regulations  thereunder.  In  South  Caro- 
lina the  Federal  regnlations  were  adopted  as  the  law  of  the  State.  In 
New  York  the  seasons  for  Long  Island,  and  in  Arkansas,  Illinois, 
Minnesota,  Ohio,  South  Dakota,  and  Texas  open  seasons  or  other 
provisions,  were  made  to  conform  to  the  Federal  regulations. 

BIG  GAME. 

Some  very  beneficial  legislation  for  the  protection  of  big  gajae 
was  enacted  this  year,  among  the  most  noteworthy  of  which  was 
the  action^f  Maine  in  repealing  the  provision  which  allowed  resi- 

<  ProTtsIoDS  ivlatlat:  to  metb«d>  of  captore,  game  refuges,  cnforcenrnt  of  laws,  dls- 
podtloo  of  Sim  and  fees,  and  matterB  of  minor  lmportaac«  are  omitted.  Tbew  mar  be 
CotMd  br  r^ercDc*  to  tb*  laws  thiaiaelTW  or  to  pan^^blet  mUUosb  of  Oie  game  lewi^ 
obtainable  in  moat  of  tbe  States  from  proper  oBclals,  Prarlatoaa  relating  t»  seaaonH, 
Henna,  limits,  poBsesston.  asle,  and  export,  and  a  ffv  mIscellaDeovs  matters  hSTe  been 
nxBpIli^  and  groDped  andrr  State  and  other  Corernmi'iitx,  nlpbabelloall;  arranged,  thereby 
eaabllns  penona  Inlrreated  to  ucnTe  convenlratlr  a  brief  ifnopsU  of  the  laws. 
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dents  to  export  deer.  Federal  investigations  disclosed  that  residents 
of  Maine  and  New  Hampshire  had  been  illegally  shipping  lai^ 
numbers  of  deer  to  the  Boston  markets,  and  the  magnitude  of  tiiis 
illegal  traffic,  as  indicated  by  the  convictions  secured  <m.  Fedu:&l 
courts,  was  doubtlessly  iuEtrumental  in  initiating  this  legislation. 
Another  most  important  provision  of  the  legislation  in  Maine,  and 
one  of  far-reaching  consequences,  was  that  prohibiting  the  use  of 
deer  and  moose  in  lumber  camps.  The  deer  seasons  were  shortened 
from  5  to  15  days  in  Maine,  New  Mexico,  Vermont,  and  Wyoming. 
Close  seasons  throughout  the  year  were  prescribed  for  does  in  Mis- 
souri and  Wyoming,  and  for  all  deer  in  Ohio  and  West  Virginia, 
The  limits  on  deer  were  reduced  from  two  to  one  a  season  in  New 
York  and  Ontario.  Nova  Scotia  lengthened  the  season  on  deer  one 
week,  and  New  York,  Texas,  and  Vermont  repealed  laws  protecting 
does. 

Saskatchewan  closed  the  Province  to  elk  hunting,  and  West  Vir- 
ginia continued  the  close  term  on  these  animals  tmtil  1927;  Wyo- 
ming shortened  the  open  season  two  weeks,  reduced  the  limit  from 
two  to  one  a  season,  and  repealed  the  provision  permitting  a  resident 
to  kill  one  additional  elk  under  a  special  $10  license.  Idaho  length- 
ened the  season  two  weeks  on  elk  in  counties  having  an  open  season, 
and  Montana  modified  the  seasons  in  certain  counties  and  opened  » 
few  counties  to  elk  hunting  which  heretofore  had  been  closed. 

Mention  should  here  be  made  of  the  program  evolved  by  the 
Forest  Service  and  the  Bureau  of  Biological  Survey  for  the  con- 
servation and  maintenance  of  elk  in  the  Yellowstone  National  Park 
region.  Here  is  found  the  greatest  aggregate  of  large  game  now  in 
existence  in  such  a  limited  area  within  the  United  States.  The  pro- 
gram is  the  result  of  investigations  by  these  two  bureaus  of  the 
Department  of  Agriculture,  made  with  a  view  to  devising  a  prac- 
ticable plan  to  conserve  the  remnant  of  this  once  numwous  and 
widely  distributed  noble  game  animal.* 

Maine  permitted  moose  to  be  hunted  during  the  last  ten  days 
of  November,  the  first  opm  season  on  these  animals  since  1915; 
and  Nova  Scotia  shortened  the  open  season  two  weeks.  Wyoming 
shortened  the  season  on  sheep  six  weeks  and  extended  the  term  of 
protection  on  moose  and  antelope  until  1925.  Alberta  lengthened 
the  open  seascHi  two  weeks  on  mountain  sheep  and  goats. 

SEASONS  ON  GAUe  BIROS. 

The  grouse  season  was  closed  in  New  Mexico,  Texas,  Vermont,  and 
Wyoming;  in  Maine  and  Ohio  existing  open  seasons  were  shortened; 
and  in  West  Virginia  the  number  of  grouse  allowed  to  be  taken  in  a 

iQrtTM,  HeuiT  8.,  and  Nelson,  E.  W.,  Our  nadoiiBl  elk  herds;  a  program  for  coaserr. 
lug  the  elk  oD  oalioanl  forests  nbout  tbe  ¥ellowitoii«  NaUonal  Park.  tJ.  B.  Oept.  A^l. 
Dept  Clrc.  61,  pp.  84,  Og^  19,  June.  iei»,  C,O0*^lc 
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season  was  reduced  from  25  to  20.  In  Michigaa  and  Pennsylvania, 
'  There  the  seasons  on  ruffed  grouse  were  closed  in  1018,  hunting  is 
agwn  permitted  this  year.  Alberta  lengthened  the  season  on  grouse 
and  ptamnigan  two  weeks. 

Arkansas  and  South  Carolina  each  shortened  the  open  season  on 
qnail  one  month,  and  West  Vir^:inia  reduced  the  limit  from  96  to  60 
•  season.  In  Idaho  the  season  on  sage  hens  was  opened  throughout 
the  State  during  the  last  two  weeks  in  August;  Wyoming  shortened 
the  season  two  weeks  and  reduced  the  daily  bag  limit  from  6  to  4 ;  and 
Oregon  lengthened  by  two  weeks  the  season  east  of  the  Cascades.  Wild 
turkeys  were  protected  until  1921  in  West  Virginia  and  the  seasons 
vere  shortened  one  month  in  Missouri  and  from  15  days  to  6  weeks  in 
New  Mexico.  South  Carolina  lengtliened  the  season  two  weeks  and 
established  a  limit  of  20  turkeys  a  season.  "Missouri  provided  that  100 
petitioning  householders  may  obtain  a  referendum  vote  at  a  general 
election  upon  the  question  of  a  2-year  close  season  on  quail  in  any 
county. 

ADUHlSTRATtON. 

One  of  the  most  important  features  of  the  game  legislation  of  1919 
was  the  effort  to  maintain  efficient  organizations  for  the  enforcement 
of  the  laws.  A  very  general  effort  was  made  to  keep  pace  with  the 
in<Teased  cost  of  living,  which  necessitated  the  payment  of  a  living 
Tage  for  warden  work  and  competition  with  salaries  and  wages  paid 
by  private  concerns.  Ko  less  than  11  States — Connecticut,  Idaho, 
Missouri,  Kew  Hampshire,  Kew  Mexico,  Kew  York,  Oklahoma, 
Oregon,  Texas,  Vermont,  and  Wyoming — authorized  increases  in 
compensation  for  State  wardens  or  deputies.  In  Indiana  and  Ohio 
State  game  officials  were  authorized  to  fix  the  compensation  of  all 
thdr  anployees,  and  in  New  Jersey  the  salaries  of  certain  employees 
of  the  board  of  fish  and  game  commisdoners  are  required  to  be  fixed  in 
accordance  with  schedules  furnished  by  the  civil-service  commission. 

Idaho,  in  keeping  with  the  movement  in  many  States,  created  nine 
departments  in  which  to  centralize  and  systematize  the  civil  admin- 
istratifHi  of  State  affairs,  and  placed  the  fish  and  game  bureau  in  the 
department  of  law  enforcement.  In  West  Virginia  a  $1  State-wide 
resid«it  license  law  was  enacted  to  replace  the  1915  act  requiring  $3 
licenses  of  residents  hunting  outside  their  counties  of  residence.  The 
$1  resident  license,  with  an  exemption  to  landowners,  tenants,  and 
members  of  their  families  hunting  on  their  own  lands,  has  proved 
popular  throughout  the  country,  is  not  burdensome  on  the  individual 
hunter,  and  invariably  insures  financial  support  for  adequate  warden 
^rrice,  restocking,  and  other  lines  of  legitimate  game  conservation. 
West  Virginia  made  deep  inroads  into  the  game  and  fish  protection 
fnnd  maintained  by  receipts  from  the  sale  of  hunting  licenses,  by  pro- 
riding  that  20  per  cent  thereof  should  be  expended  in  restocking 
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streams  wiUi  fishes,  and  10  per  cent  set  aside  for  bounties  on  cert^ 
animals  and  birds.  These  diversions,  together  with  the  cost  of  issuing 
licenses  and  collecting  the  fees  therefor,  will  serve  to  reduoe  the 
amount  available  for  game  protection  to  about  50  per  cent  of  the 
receipts  from  the  sale  of  hunting  licenses. 

South  Carolina  made  the  resident  honting-license  law  applicable 
throughout  the  State.  Texas  increased  the  fee  for  resident  hunting 
licenses  from  $1.75  to  $2  and  repealed  the  provisica  pemutting  hunt- 
ing without  a  license  in  counties  adjoining  the  county  of  residence. 
Maine  prescribed  a  2fl-cent  registration  certificate  for  residents,  good 
so  long  as  the  holder  remains  a  citizen  of  the  State.  Utah  aboli^ied 
the  distinction  between  resident  and  nonresident  hunters  and  pre- 
scribed a  $2  license  fee  for  citizens  of  the  United  States  hunting  in  that 
State,  Legislation  along  this  line  hasbeen  advocated  for  many  years 
by  prmninent  sportsmen,  but  Utah  is  the  first  State  to  adopt  it. 

In  Indiana  the  fish  and  game  interests  were  placed  under  tlie 
jurisdiction  of  the  newly  created  department  of  conservation.  The 
four  conservation  commissioners  and  the  chiefs  of  divisions  are  em- 
powered to  administer  oaths,  subpcena  witnesses,  and  to  require 
public  officials,  corporations,  associations,  and  individuals  to  produce 
books,  records,  and  information  for  lawful  purposes  under  the  act. 
The  fish  and  game  protection  and  propagation  fund  was  continued, 
but  funds  therein  in  excess  of  $50,000  are  to  revert  to  the  Stata 
treasury  at  the  end  of  any  fiscal  year. 

GAME  KKFCrGBS  ilttt  PKSSBSTCa. 

Marked  progress  was  made  in  the  establishment  of  game  sanctu- 
aries, and  no  less  than  a  dozen  States  enacted  legislation  with  refa*- 
ence  to  this  very  important  factor  in  game  conservation.  AU  State 
lands  in  Alabama,  State,  county,  and  municipal  pai^  in  Delaware, 
and  all  school  sections  and  educational  lands  in  Nebraska  were 
declared  game  refuges  and  all  hunting  thereon  prohibited.  Minne- 
sota prohibited  hunting  in  or  within  three  miles  of  the  corporate 
limits  of  Duluth,  Minneapolis,  and  St.  Paul.  Special  refuges  created 
include  the  Catalina  Mountain  preserve  in  Arizona;  the  Colorado 
State  Game  Refuge,  in  the  vicinity  of  the  Rocky  Mountain  NaticHial 
Park;  the  game  and  fish  preserve  In  Loudon  County,  Turn.;  the 
Dixie,  Fish  Lake,  Heaston,  Cache,  and  Strawberry  Preserves  in 
Utah,  and  the  Splitrock  special  game-animal  preserve  in  Wyoming. 
V^mont  authorized  the  commissioner  to  establish  such  game  refuges 
and  sanctuaries  as  are  recommended  by  the  United  States  Biological 
Survey,  and  a  tentative  selection  of  a  preserve  has  already  been 
made  by  the  bureau.  The  boundaries  of  the  Gallatin  preserve  in 
Montana  and  those  of  the  Big  Horn  refuge  in  Wyoming  were  modi- 
fied to  some  extent.    In  Oregon  and  Illinois  the  State  authorities 
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were  authorized  to  establish  refuges  by  contract  <m  private  lands, 
and  ID  South  Dakota  to  acquire  public  or  private  property  for  the 
protection  and  propagation  of  game  birds. 

MISCELIANEOVa    PB0TI8I0NS. 

California,  IIliDois,  Maine,  and  Minnesota  prohibited  hunting  from 
•Dtomobiles  or  motor  vehicles,  and  California  and  Michigan  made  it 
iU^al  also  to  hunt  or  ^oot  game  birds  from  airplanes.  Colorado 
pndiibited  aliens  frcHn  hunting  or  owning  a  shotgnn,  rifle,  or  pistol. 
Illinois  prohibited  the  shipment  of  game  by  parcel  post.  Indiana 
authorized  the  d^>artment  of  conservation  to  encourage  and  assist 
in  the  organization  and  establisiiment  of  fish  and  game  protective 
associations  in  the  State.  In  Now  Yoric  provision  was  made  toe 
t^sterii%  and  licensing  guides  in  the  forest-preserve  counties,  and 
sucli  guides  are  required  to  comply  with  rules  and  regulations  pre- 
scribed by  the  commissioner.  Vermont  provided  for  establishing 
around  commercial  orchards  having  an  area  of  10  acres  or  more  open 
zones  in  which  deer  may  be  killed  at  any  time, 

SUHHABT  OF  LAWS  RELATING  TO  SEASONS,  LICENSES,  LIMITS. 
SALE,  AND  EXPORT. 

The  dates  of  open  seasons  for  migratory  ganke  birds  shown  under 
the  various  States  and  Provinces  are  the  times  when  these  birds  may 
be  hunted  without  violating  either  State  laws  or  Federal  r^julations.' 
Federal  regulaticms  now  prohibit  shooting  from  sunset  to  half  an 
hour  before  sunrise. 

The  regulations  under  the  Federal  migratory-bird  treaty  act  pro- 
hibit throughout  the  United  States  the  killing  at  any  time  of  the 
following  birds : 

Band-tailed  pigeon;  little  brown,  sandhill,  and  whooping  cranes; 
wood  duck,  swans;  curlews,  willet,  upland  plover,  and  all  shorebirds 
(except  the  black-bellied  and  golden  plovers,  Wilson  snipe  or  jack- 
snipe,  woodcock,  and  the  greater  and  lesser  yellowlegs) ;  bobolinks,^ 
catbirds,  chickadees,  cuckoos,  flickers,  flycatchers,  grosbeaks,  hum- 
mingbirds, kinglets,  martins,  meadowlarks,  ni^thawks  or  bull-bats, 
nuthatches,  orioles,  robins,  shrikes,  swallows,  swifts,  tanagers,  tit- 
mice, thrushes,  vireos,  warblers,  waxwings,  whip-poor-wills,  wood- 
peckers, and  wrens,  and  all  other  perching  birds  which  feed  entirely 
or  cliiefly  on  insects ;  and  also  auks,  auklets,  bitterns,  f uhnars,  gau- 
nets,  grebes,  guillemots,  gulls,  herons,  jaegers,  loons,  murres,  petrels, 
puffins,  shearwaters,  and  terns. 

<  T!i»  Coll  tent  of  the  migratory-bird  trtaty,  net,  and  rcgnlBtlooa  will  be  found  on 
p«««    65-77. 

'  Sm  order  at  tlie  SacreUry  permittlDK  bolioUaka  ar  reedbirda  to  be  kUled  Id  a  few 
BUtee  for  tlie  protacUm  of  rim  cropi  la  tbe  Mutb>  p.  77. 
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In  seme  States  certain  days  of  the  week  constitute  close  seasons 
throughout  the  time  in  which  killing  is  permitted.  Hunting  on  Sun- 
day is  prohibited  in  all  Stat«s  and  Provinces  east  of  the  one  hundred 
and  fifth  meridian  except  Illinois,  Louisiana,  Micbigan,  T^^^y  Wis- 
consin, and  Quebec.  Mondays  constitute  a  close  season  for  water- 
fowl locally  in  Maryland  and  North  Carolina;  and  certain  other 
week  days  for  waterfowl  in  several  favorite  ducking  grounds  in 
Maryland,  Virginia,  and  Korth  Carolina.  Hunting  is  prohibited  on 
election  day  in  Maryland  in  Allegany,  Baltimore,  Cecil,  Charles, 
Frederick,  and  Harford  Counties ;  and  when  snow  is  on  the  gFOnnd 
in  New  Jersey,  Delaware,  Virginia,  and  Maryland. 

The  county  laws  of  North  Carolina,  which  are  too  numerous  to  be 
included  satisfactorily,  are  not  incorporated  in  the  following  sum- 
mary, which  otherwise  may  be  regarded  as  a  practically  complete 
rfeum^  of  the  regulations  now  in  force. 

The  migratory-bird  treaty-act  regulations  permit  the  possession 
of  migratory  game  birds  during  the  open  season  and  the  fii^  10  days 
foUowing  the  close  of  the  season.  This  provision  has  been  consid- 
ered in  connection  with  State  laws,  and  when  migratory  game  birds 
may  be  legally  possessed  under  Federal  r^ulations  and  State  laws 
during  any  part  of  the  close  season,  it  has  been  stated  under  the 
heading  "  Bag  limits  and  possession."  Possession  of  nonmigratory 
game  during  the  close  season  is  generally  prohibited  by  State  laws, 
but  when  an  extension  of  a  few  days  or  a  special  season  is  provided 
for  either  possession  or  sale,  attention  is  called  thereto. 

Under  the  Federal  migratory-bird  treaty  act  Uie  sale  of  all  migra- 
tory game  birds  is  prohibited  throughout  the  United  States  except 
birds  taken  for  scientific  or  propagating  purposes,  or  waterfowl  raised 
on  farms  or  preserves  under  proper  permit  from  the  Secretary  of 
Agriculture, 

In  stating  the  open  seasons*  the  plan  of  the  New  York  law,  to 
include  t?ie  first  and  the  last  iai^B  thereof,  has  been  followed.  The 
difficulty  of  securing  absolute  accuracy  in  a  statement  of  the  seasons 
is  very  great,  but  the  following  summaries  have  been  submitted  to 
the  proper  State  or  Provincial  game  commissioners  for  approval,  and 
are  believed  to  be  free  from  material  errors.  Seasons  which  apply 
only  to  special  counties  are  placed  to  the  left  of  the  column  contain- 
ing those  for  the  State  in  general.  Species  (except  migratory  birds 
protected  throughout  each  year  by  Federal  regulation)  on  which  the 
season  is  closed  for  a  term  of  years  or  an  indefinite  period  are  grouped 
under  the  term  "  No  opwi  season."  Provisions  of  State  laws  prohibit- 
ing hunting  at  night,  between  sunset  and  sunrise,  or  during  certain 
hours,  are  not  included. 

'  For  OTfta  icbboiis  dq  fur-bearing  utlmal*.  k«  Farmen'  Bnlletlll  — ,  1919. 
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!  are  advised  to  secure  from  State  game  commissioners* 
the  foil  text  of  game  laws  in  iStates  where  hunting  is  contemplated. 


Date*  IneUiaioe. 

- Kov,  1-J«n.  1. 

_     . Not,  l-Feb.  l.« 

Bpbf,  qnBll  (partridge) Nov.  I-Hir.  1. 

RnRpd  BTonse  IphnMnt).  iDtrodac^  phi^aant.  or  ofhiT  lotroducpj 

same  Mrt Nor.  IU-Dm.  IB, 

WIM  torkcT  gobUer Dec,  l-Apr.  I. 

Turtle  dove ■ Oct.  Ifl-JU.  31. 

l>at'k,  goosp,  brant,  blark-bplllPd  and  co)<l^<>  plovrm. 


Ball,  otber  than  coot  and  galllaule S«pt.  1-Not,  SO. 

Urn  ■poi  maammt  Dom,  «lk   (1025)  ;  hcD  tarkejB. 

BmtiiV  HccnaM:  Nonrealdeat  or  alien,  |10.  Bwldeot:  Bute,  (3;  county,  |1.  Trspptsf 
(brars  and  otbpr  fur-bearing  antmatii).  tlO.  ItsufO  bj  probate  Judzpi.  Idodlorda, 
tpDontB,  and  members  ot  famlllfn  majr  hunt  or  trap  on  own  land  during  open  season 
wltboat   Ilcenie.      Written   permiialon    required    for   bnntlng   or   trapping   on   land   of 

Bac  Umltj  mat  paaataalBn:  One  deer,  10  sqnlrrelB,  2  turke;  gobblera.  £6  ot  each  otber 
.kind  ot  nplaod  game  bird  a  da;;  29  duoks,  8  geese.  S  brant.  IS  In  all  of  pIoTers  and 
yellowlegB.  25  Wllnon  unlpe,  6  woodcock,  £5  sora,  and  25  In  dU  of  other  ralla,  COOts,  or 
sallinnlea,  25  dovet  a  da;.  PoBsesalOD  of  migratory  blr4ii  permitted  during  Srst  10  daft 
ot  dOM  BCaMD ;  other  game  daring  flrst  0  days  tbere<rf. 
Salet  Sale  of  all  protected  game  prohibited. 

Bsporti  Export  ot  nil  protected  game  prohibited,  except  that  a  nonrcBldent  licensee  may 
tata  with  blm.  openly,  game  he  has  lawfully  killed,  but  not  more  than  2  daya-  limit 
•<  olffratory  biida  shall  be  exported  in  any  one  calendar  week. 

State  game  aad  flah  eommlaaloner  may  isane  |1  permit  to  any  person  to  captnre  or 
■  'MaaMport  not  sore  tban  10  pairs  of  any  one  spedea  of  game  bird  for  adentiai;  or 
--.i#M«MntlDg  pnxpotea. 

ALASKA. 

*:lUrth  of  laUtade  It' —  Date^  IncWtica. 

Moose  ((emaJai  and  yearlings  protected  all  tbe  year),  caribou,  sheep.  Aug.  l-tfec.  10. 
South  0/  latilHdr  tt'~ 
I>c«r  witb.  homa  8  Incbea  long  (Southeastern  Alaska)  (see  exception).. Aug.  IG-Oct.  81. 
ExrejrHim:  Deer  on  Duke,  QraTlna.  Kodtak,  Long.  Kruiof,  Ban 
Juan,  Suemea,  Zaremho,  Hawkins,  Hlnchlnbrook,  and  Mon- 
tague Islands,  1021. 
MoDDtaln  goat  In  Sootheaatem  Alaska  east  of  longitude  111°  and  on 

Kenal  Peninsula Sept.  1-Oct.  81. 

lloose    (tenules    and    yearlings    protected    all    tbe    yeuri,    cariboo. 

■beep  (Bee  exception) Aug,  20-Dec.  SI. 

£«e>yHon.-  Caribou  on  Kenal  Peninsula ;  ahee^,  Kenal  Penin- 
sula, eajt  of  loogttuto  IBO* July  16, 1«21. 

Brown  bear Oct.  l^uly  1. 


..Sept.  l-Uar,  1, 


Duck,  goose,  brant,  Wilson  snipe,  black -bellied  and  golden  plovers, 

yellowlegs,  Coot,  galUnole Sept.  1-Dec.  IB. 

N*  ■»■>  asassni  Femalee  and  young  o(  deer  and  mountain  sheep,  mountain  goat  kida,  and 
fawns  of  caribou,  south  of  Arctic  Circle. 

■  See  p.  2.  A  full  list  of  names  and  addresse*  of  offlcl 
cemcd  with  tbe  protection  ot  birds  and  game  will  be  found  li 
Acr.,  1»1». 

•Atetaaw;  Hunting  prirfilUted  on  all  State  landa. 

*8q«irrelB  may  be  killed  at  any  time  on  own  premises  when  destroying  properly. 

•Aloala:  Game  animala  or  birds  may  be  killed  at  any  time  for  tood  or  clothing  by 
aatlrc  Indians  or  Esklmon,  or  by  miners  or  explorers  In  need  of  food,  but  game  bo  killed 
■wy  not  be  shipped  or  sold. 

laasao'— 18 — a 


FASSCEBS'  BULLETIN  10T7. 

NoomldeDt.  *50;  DonrMldcnt  bIIpq,  |1<M.  a>lld«,  flrat-cl&sm,  f!S 
r  necoDd  clan.  fT.M  (native  of  AlaBkn — fee  flied  by  )!i>T«ni«r>. 
:  Btatdnit  MO  (eipdrt  at  teada  in  tro^tei)  ;  «10  <>lDjtle  tropkr 
of  caribou  or  aheep)  ;  fS  (alugle  tropbj  ot  deer,  goat,  or  brown  bear).  Special  ilccBse 
for  Kblpplns  DDe  maoRe  killed  poutb  ol  latitude  62°.  (ISO. 

(NM  more  tban  one  gencrnl  (f40)  liccDse  aod  two  apeclal  (tlBO)  aiaoae  HrfM 
iMOFd  to  one  person  In  onr  jie-nr,  Eacb  shipper  mual  flic  wltb  tbe  ciutoms  aSee  at 
pert  of  ablpmcnt  ud  affidavit  that  be  has  not  violated  the  game  lav;  tbat  tbe  tropbr 
to  be  ablpped  baa  not  bprn  bouKbt  or  purcbaaed.  baa  not  beea  aoU,  and  U  not  ahii^iM] 
for  purpose  of  anle :  that  b«  la  tbe  owner  ol  tbe  tropb},  and.  In  euae  of  booh. 
whetber  tbe  animal  from  vbkb  It  waa  taken  was  Killed  nortb  or  south  of  lentude 
62'.) 
Bac  lUaRa  and  pimw Imii  Three  deer.  2  mooae,  S  caribou.  ^  abeep,  end  3  brown  bears  a 
senaoD :  '2!i  tcroaae  or  pUrDlKDn,  25  ducka,  8  geeae,  8  brant  a  da;.  2S  In  all  In  pos- 
acBBioD  :  15  In  el!  of  plovers  and  .vellowlei:s,  2S  WIIsob  anlpe.  Sfi  aboreblrda  In  poaaec- 
alou ;  X5  In  all  of  conca  and  salllDutes  ■  da;.  Foeaeaslon  of  mtgiatory  birds  jiervlLted 
Onrlng  tint  10  dnrs  ol  done  Roaaon. 
laki  Bale  prohibited  of  beads,  bidei,  aud  aklna  of  all  protected  game ;  deo-  la.  Sontbeaaten 
Alaaka ;  moose,  caribou,  abeep,  and  goats  soath  of  Cbngetcb  or  Coast  Ranee  Moantalna, 
inclndloe  Kenal  Penlnaula  and  east  lo  loURltDtle  141*.  &erviue  deer  «-  cariboo  on 
veaaela  east  of  Unlmak  Paaa  also  problbtted. 
Sale  of  migratory  birds  problbtted. 

Permitlci:  Csrcasiirs  of  nil  Kome  (except  migralor;  birds,  and  deer,  moose,  and 
abeep  aa  above  stated)  may  be  sold  during  tbe  open  season  and  15  days  tberfattcr. 
■iforti  Export  prohibited  ot  deer,  mouiie,  caribou,  sheep,  goat,  beai,  oc  bidee  of  these 
animals;  wild  birds,  eicept  eagles,  or  any  parts  tbereof:  Frovided,  apeclTneoa  Bkay  be 
exported  under  rfstrlctlona  Imposed  by  tbe  Secretary  ot  Agriculture  and  tn^Uea  ot 
ttijf  game  under  licenses  laaucd  by  tbe  governor.     (See  llcoises.) 

ABIZONA. 

Deer  (male),  wild  turkey Oct.  1-Nov.  1. 

Qnall  (eictpt  bobwhlte) Oct  l.^-Dec  "1. 

Uonmlngdoves..„ - ,— Sept  1~D^  16. 

Whlte-wlnga July  U-^luc  SL 

ETuck,  guoBC!,  brant,  Wilson  Knlpe,  coot,  galllnule lOct.  16-~Ian.  SI. 

Black-bPlUed  and  Bolden  plovera,  yelluwlFg* -Oct.  1&-Dec.  15. 

Unll,  other  tbnn  coot  and  Kallluule - Oct.  l»-WoT.  m. 

Ha  •*•>  HuoBi  Does,  spotted  fawns,  elk.  antflope.  sheep,  goat,  botiwblte,  gn 
BntlBB  aad  fctlug  Hommi  NonretldeDI  or  alien:  Oaae  ud  Ash.  «M:  tdrda   | 
furkeya)    nod   flsh.  JIO.      Not   lasncd   to  applicant   under   12   years  Of  age. 
Game  and  flsh,  11.25.     Issued  by  gane  ararden,  designated  dqiutjes,  and  clerk,  board 

UuDtlng  on  own  land  permitted  without  llceuBe  during  opea  season.  Amerlcan-bom 
resident  unilor  IT  years  of  atfe  may  bnnt  wltbout  a  llcenae.  If  accompanied  by  a  bolder 
of  a  general  llceose. 

Bag  Itella  and  pnaiiaalau  One  deer,  2  Uirkeya  a.  aeaaon;  20  ducka,  8  gBCae,  20  euul,  Ij 
plovers  and  yellowlegs,  and  20  rail,  but  Sbt  mwe  than  20  In  oil  of  waterfowl,  pIoTcrt, 
yellowlpRa,  rails,  and  coota  a  day  or  Is  powiesalon ;  SB  ipMll,  and  SK  dores  apd 
white  wings  a  day  or  In  posse^on ;  2S  Wllaon  snipe  a  day.  PosaesslOB  of  plovers, 
yellowlegK.  rails,  and  dovea  pennltli'd  during  first  14  days  of  doer  seasoa ;  other  game 
during  first  5  days  thereof. 

Sate:  ^le  o(  all  protected  game  prohibited. 

Bip«t:  Export  of  al'  protected  game  prohibited,  except  for  acleiitlflc  or  propantlng 
purposes  undi-r  permit  from  Btale  warden. 

AKKANSAS. 
0>tn  aeassBSt  n«tea  intitttlm. 

Deer  (bnck).  bear - Sot.  lO-Jan.  IB. 

Squirrel „ _ _ Jlay  15-Jan.  IS. 

'""•''"■'""■ -- - r,: '.":;,"• 

Qnall   (partridge) Nov.  KKFeli.  I. 

l>ni*,  goose,  Wilson  anlpe,  cool,  galllnole Mot.  I^Jbd.  SI. 

Wnodrwk Mot.  l-Dec.  *1. 

RIack-beltled  and  golden  ploTprs.  yellowlegs,  dove Sept.  l-Dec.  IS. 

Halt,  other  tban  coot  and  galllnule jBept.  t-NoT.  S», 


QAB££  LAWS  FOB  191ft.  11 

K*  ap^  MM  la  I  Does,  tawna,  irlJd  turk^r  hen,  pbeaHint.  grotuc,  prairie  chicken  (1023), 
■■bUbk  Uceiw»:  >  Nonrealdent  tor  depr,  boar,  ind  turkey.  |15;  rpsldent,  II.IIX  For  doR 
In  hanttng,  tl.GO.  laaaed  bf  State  treainrir  nod  circuit  clerkn.  Mo  llcpnae  r?qiilri>d 
at  dtlseii  to  bunt  or  fish  daring  open  Sewan  on  own  pramliiea.  HuntlBB  probiblted 
on  Inclosed  lands  without  consent  of  owdot. 
Bac  Halta  and  pa«Haf«i:  Two  deer,  1  bear,  1  tarkeys  a  seaiian;  15  squlrrda,  SO  quail  (40 
In  poaacmlon)  ;  35  dores,  20  ducks  {BO  In  posseaalon)  ;  8  geese,  g  brant,  3S  Wilann 
snipe,  e  woodcock.  15  In  all  of  plovera  and  yellowlegs,  29  In  all  o(  ralla.  coots,  and 
gatUnulen  a  day  or  In  possession.    Fossesalon  at  game  permitted  during  Best  10  days 

Sale:  Bale  prohtbtted  of  all  protected  game  (exc^t  •qalrrela). 

Kipvt:  Export  of  all  Eame  prohlUted,  provided  a  sanreaidcot.  under  bis  license  and 
sOdavIt  tbat  game  nas  lenally  taken  br  blmself  and  li  not  for  aelc.  may  take  with 
blm  one  Ony'a  bag  limit.  Commission  may  permit  game  to  be  ablpped  from  the  State 
foe  propagation. 

CAUFOBNU.* 
tan  St— Ml  Date»  lncliifl«e. 

Male  deer  (except  aplkc  bucka).  In  districts  1,  II.  4%.  23,  34,  20, 

nnd  28 Aug.  15-Oct,  14. 

In  districts  2  and  3 Aug.  1-fiepl.  14, 

In  district  4 Aug.  19-SepL  IB. 

Bear  (black,  brown) Oct.  15-Mar.  t. 

Tree  8qulrr?l Sept.  1-Dec.  31. 

Cottontail  and  brush   rabbits,   moaatala,   valley,  and  desert  quali 

(fee  «Ee«ptlaai) _ _._ _._ ..NaT.lfr.Jaa.  U. 

CMvyHotu;   Mountain,   valley,   and   deaert   qoall,   districts   4 

and  41 _.  (Kt.  le-Dec  SI. 

Mountain  quail,  districts  1,  23,  34,  29,  and  Zfi .Sept  l-Nov.  SO. 

Gnraae _„8ept.l&-Oct.  14. 


Dat^   goiM^    brsnt,    Wilson   snipe   or   lackaolpe,   omt 

(muillMB), 

^Arkmuait:  Pithing  licenses  to  use  arttflclal  bait;  Besldsnt.  fl  10 :  Dnnrnlden', 
general,  fS ;  special  lO^day  (trip)  license,  tl.to. 

■  tTaHMmla:  Of  tlte  ft!  Bah  and  gave  distrlea  created  under  Ibe  act  of  1»1T,  as 
anrndi^  to  1B19,  6  (1,  t}.  3,  S,  4,  and  4|)  are  property  bnutlng  districts:  «3.  24,  2>i.  and 
39  are  Dshlng  distrlets,  but  are  open  to  hnnttog;  tbe  ntber  47  Br«  flsbing  dlstrictn  or  flab 
and  game  refugee. 

Dtstrld  1  eoBprls««  tb«  northprn  part  of  the  State,  tbe  Blerran,  nnd  tbe  east  half  of 
the  Sacramento  and  San  Joaqnla  Valleys,  Inclnding  all  comtle*  not  Included  In  district!) 
11.  S,  S,  and  4. 

DUtrlct  1)  cosiprlHee  the  counties  of  Del  Norte.  SInktyou.  and  Humboldt, 

District  2  cmnprises  that  part  ot  the  StHtE  south  of  Humboldt  and  Tehnma  (Tonntles, 
west  of  tbe  Sacranenta  River  and  nnrib  of  San  Fmnclsco  Bay,  Including  the  countlen 
of  McDdodno.  Olenn,  Colnaa,  Tolo.  Solano,  Napa.  Luke,  Sonoma,  and  Marin, 

District  S  compriBCB  the  region  arotind  the  southern  portion  of  San  Prnnclsco  Bay  and 
the  coaal  coantlefl  soutb  of  tlie  QoMen  Onte  bb  tar  as  Ventara.  Including  [bo  counties  of 
Contra  Cotrta,  Alameda,  Santa  Clara.  San  PranclBco,  Santa  Cms,  Motiten'y.  Sun  IiuU 
OUspo,  Santa  Barbara,  Tentura  :  also  ^nn  Uenlta  and  tbe  west  bait  ot  San  Jomiuln, 
Etaalalaos,  Herced.  Fresno,  and  Kern  Counties. 

District  4  cotnprisea  tike  counties  in  soDtbem  California,  namely,  Los  Angeles,  Orang!'. 
Riveralde,  San  Diego.  Imperial,  and  San  Bernardino. 

District  41  comprises  tbe  counties  of  Mono  and  Inyo. 

Districts  3S,  24,  2H.  and  28,  all  located  In  district  No.  1.  are  an  follows: 

District  23  comprises  tbe  drainage  area  of  Lake  Taboe  and  the  Trncki'C  Blver  In  the 
counties  of  Placer  and  Bldorndo. 

DiBtrtct  24  comprise*  the  drainage  area  of  Silver,  Twin,  Blue,  Meadow,  and  WooJ 
Idkes  In  tbe  counties  ot  Alpine  and  Amador. 

Dlirtrl«ti^2B  comprises  the  drainage  area  of  Laiie  Almanor  In  tbe  conntles  of  Fliunas 
and  Laascn.  - 

I  the  Bonth  fork  ot 
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12  PAEMEHS'  BUIXETm  1071. 

K*  vpa  Manai  Do^  B[>Ike  bock,  ftiwn,  elk.  antelope,  BhceI^  pbeagant.  Introduced  qoall 

or  partrtdEe.  tnrke;,  rail,  ploipr,  rellowlfgs. 
BsBtlnc  liMmaai  >  Noarealdent,  f  10 ;  alien,  f 25  (ezcepl  tbose  with  tlrat  papers,  fee  flO)  ; 

reBld^Dt.  91 ;  veteranB  of  CItII  War,  fr«e  of  charge.    Tuucd  bj  eoinnitnloDers  and  <;<nintr 

clerks.      Unlawful  to  bunt  In  InrloBure  of  another  wltbout  pcrmlaslon  at  ovner. 
Bat  Umlta  and  pwhhIbiii  Two  de^r,   12  ti-ee  aqulrrelB  a  leaBan  :   15   cottonUIl  or  brash 

rabbits  a  day  01  3D  a  week  ;  4  grouse  a  day  01  8  a  week  1  4  sage  beos  a.  day  or  8  b  v«ek  ; 

10  monntaln  quail  a  da;  or  20  a  week ;  16  valley  or  desert  qnaU  a  day  or  30  a  weA : 

20  Wilson  snipe  or  Jackstilpe  a  day  or  50  a  week ;  16  mournlOE  doves  a  day  or  30  a  wtA ; 

26  dudes  and  S  geene  a  day  or  50  a  week  combined ;  29  coota  (mod  beos)  and  Kalllnules 

ft  da;,  SO  coots  a  week ;  8  bonkers  or  black  aeft  brant  a  day  or  24  a  week. 

Possession  In  eicCM  of  dally  limit  prohibited.     Persons  killing  S»t  mnst  retain  in 

poBseBHloD  during  open  season  and  10  daya  thereafter  tbe  nkln  and  llie  portion  of  bead 

bearing  horns. 

One  day's  limit  ol  game  birds  or  animals  may  be  poRseBiied  during  Qriit  five  days  of 

close  season. 
Balai  Sale  of  deer  meat  end  bides',  tree  sqnirrcis,  and  all  game  birds  prohibited. 

nidea  of  deer  lawfully  killed  wbfn  duly  tagged  under  offldavlt  {fee  ZS  cents>  tsHy  be 

sold  August  I-December  31,      Cottontail  and  brosb  rabbits  may  be  sold.     Domesticated 

reindeer  may  be  Imported  and  sold  under  regulatlona  of  llsh  and  game  commission. 
Export:    Export   of   all    protected   eame    prohibited,   except   for   sctentlOc   or   propagating 

purposes  under  permit  from  board  of  llsb  and  game  MmmiaslotieraL     All  shipuMut  hf 

parcel  post  prohibited. 

COLORADO. 
Op«  KiHui  Date*  ttu^tirtvt. 

Deer  (having  horns  with  two  «r  more  prongs) Oct  1-Oct,  4. 

Babbit,  hare Unprotected. 

I'rajrle  chicken,  monntaln  and  willow  grouse Sept.  IB-Oct.  1. 

Bage  chicken .Aug.  IS-^Sept.  1. 

Dove  tone  day  only) Sept.  1. 

Ehick,  goose,  hrant,  coot,  gaillnule,  Wilson  anlpe  or  Jacksnlpe,  black- 
belUed  and  golden  plovers,  yellowlegs Sept.  18-I>ec.  SI 

nail,  other  than  coot  and  gallliinle Sept.  16-Not.  80. 

Ma  a»*>  sMSMii  Elk,  antelope,  alieep,  quail   (bob-white  craHled),  pheasant  (IMf-)  f  toe, 

partridge,  ptarmigan,  wild  turkey. 
Haatiag  and  ttUng  IkansMi  Nonresident:  Big  game.  (26;  birds,  f5:  Bsh,  f2,  B««ldetit ; 
Big  game.  12 ;  smalt  game  and  fish.  (1,  No  person  under  18  permitted  to  Vnnt  Ug 
game.  Flriilog  license  not  required  of  boys  under  16  or  of  women.  Children  under  12 
aot  permitted  to  buut  except  on  own  premises  or  tboee  of  parent  or  guardian.  Qolde. 
K  In  addition  to  State  buutlng  llceuee.  issued  by  commissioner,  county  clerks,  aod 
other  agents.  Unlawful  to  hunt  In  any  Inclosure  not  public  land  wltbout  COnaent  of 
owner.  Unlawful  to  shoot  game  from  putdic  bigbway. 
Bac  ilnlti  and  pounalani  One  deer  a  season,  coupon  required;  prairie  chicken,  sage  taen, 
mountain  and  willow  grouse.  10  In  all  a  day,  16  in  posseeslon.  Twenty-flve  doves,  20  dui-ka. 
8  geese,  8  brant,  20  Wilson  snipe,  20  In  all  of  rails,  coots,  and  galUnulea,  16  In  all  of 
plovers  snd  yellowlegs.  but  not  more  than  20  In  all  of  migratory  game  birds  a  day, 
36  In  possession.  Persons  under  12  yesrs  ot  age  limited  to  half  this  number  of  birds. 
PoBsesslon  of  rails  permitted  during  flrst  10  days  of  close  season  ;  other  game  during 
llrst  6  days  thereof.  Commissioner  may  Issue  permit  HUtborlcing  storage,  possesalon, 
and  ose  of  upland  game  for  90  days  after  close  of  open  season,  and  migrator;  birds 
for  10  days  after  close  of  season. 
Sale:  Bale  of  migratory  game  and  ot  all  other  game  lakeo  In  the  State  prohibited ;  pro- 
vided Imported  game  (except  migratory  birds)  tuay  be  sold  nnder  license  by  ludorae- 
mcnt  of  shipping  Invoice  to  purchaser.  * 

Bxparti  Hie  export  of  all  protected  game  Is  prohibited :  provided  birds,  not  exceeding  (he 
numbers  allowed  Id  posscsidan.  may  be  exported  under  permit  from  game  eommiaaloner 
(fee  25  cents  tor  each  bird)  If  permit  be  attached  and  packages  plainly  marked  so  as 
to  show  nature  of  contents,  taut  not  more  than  2  days'  limit  Ot  migratory  birds  shall 
be  exported  In  on;  one  calendar  week ;  edible  portion  of  deer  may  be  exported  under  f  s 
permit  from  commissioner. 
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CONNBCnCUT. 
Ortm  HHu:  Datta  iHClMltw. 

Hare,  rabbit   (eif^ept  BdgiSD  or  Ocnnan  bare,  unprotected) Oct.  8-Dec.  IS.' 

Ora;  Hqaln^l,  quail.  cock.pbeasKnt   ( Introduced  J ,  BoDfarliui  par- 
tridge, woodcock Oct.  S-NoT.  23. 

Dock,  gDoac,  brant Oct.  1-Jbd.  IB. 

Coot    (mudfaeD),  gaUlDOle Oct   1-Dec  81. 

Black-bellled  and  zolden  plovers,  rellovlegl -_ Bept.  1-Not.  SO. 

VUwn  or  BnKlish  snipe Oct,  1-NoT.  80. 

Hail,  other  than  coot  and  BalUnnles Sept.  12-Not.  BO. 

M*  •»«■  (cuan;  Dave;   railed  groiue    (partrldee),   ben  pbe«aant    (Introduced),    (Oct  8; 

1920). 
RHtiBc  B>d   tiUnc  Ununi   Nonresldeot:   Oame,   f  10.S5 ;   flah,   t3.3S.'    Allen,   tlS.2B. 
Be^dent  citizen,  fl.2S.     Kot  issued   to  personH  under  16.      Issued  ti;  dtf  or  boroncli 
clertL,      No  license  rpqnlrrd  of  resident  and  Ills  children  to  hunt  during  open  teaaoa 
on  land  on   which  he  Is  actnallr  domiciled  If  land  la  not  used   for  Club  or  *booUu| 


Bac  llHlta  Bad  pesseailsB:  Sli  gra;  squlrrela  a  daj.  30  a  seasOD ;  3  rabblti  S  day,  30  a 
seAflOh  ;  S  each  of  qoail  and  woodcock  a  day,  86  each  a  Beeson  ;  8  Uangarlan  partridfea 
a  day,  21  a  season  ;  2  cock  pbeasantB  a  dar,  IS  a  seaaoD ;  2&  In  all  of  docka.  geeae, 
aad  brant,  but  not  exceeding  s  geese  and  8  brant  a  daji ;  10  In  all  ol  plover,  ydlow- 
leSB,  and  Wilson  snipe ;  30  Bora  and  20  In  all  ot  other  rails,  coot,  and  galUnnles  a 
day,  bnt  not  more  than  3S  in  all  of  tora  and  Other  rails.  FoBBeSBioD  of  rails  permitted 
during  flrst  10  days  of  close  bcbbou. 

■atei  Sate  of  aqnlrrels,  rabbltB,  and  Introduced  pheaaant  peimitted  during  open  aeasoB. 
Hale  ot  other  game  prohibited. 

Kayarti  Biport  ot  qoall,  ruffed  grouse,  aod  woodcock  prohibited,  provided  a,  nonraildMit 
licensee  under  permit  may  take  out  lu  hia  Immediate  posseBBlon  game  lawfally  killed, 
when  doJy  tagged.  If  not  for  Bale;  but  not  more  than  two  days'  limit  of  mlgnttorr 
birds  ahatl  be  exported  In  any  one  calendar  week. 

DBLAWARB. 

(b™  STSiansl  •  Date*  llMlMive. 

Babbit,  hare,  qua!!,  partridge,  woodcock JIot.  lS-De«.  81. 

eqalrrel    ItoKi  black,  gray) - Sept.  tCi-NoT.  1. 

Dare  (except  In  Newcastle  Coonty,    no  open  Beason) Nor.  IB-Dec  IB. 

.  'Duck,  gooae,  brant,  WUson  snipe  or  JacksnlfH,  coot,  galilanta -Oct.  ie~Jan,  81. 

Blart-bcUled  and  golden  ploTers,  ycllowlegs Aug.  I«-Not.  30. 

Bail,  other  than  coot  and  galUniile B^tt.  1-Not.  1. 

BeedMrd Sepfc  1-Oct  30.* 

R*  apcB  nasiBi  Hnogartan  partridge  or  pheasant. 

Boltas  and  lililBg  llcoiMi  Nonrertdent:  Game,  ftO.BO;  Seh,  (S.BO  (not  good  In  Dela- 
ware Bl*er  or  Bay).  Isaned  by  commission.  Cnlawful  to  bunt  on  land  of  another 
Without  permlwloTi  from  owner  or  occopant.  PIshlDg  license  not  required  of  cartaln 
■icnrslonlBta,  NonresMenta  who  own  or  leaee  property  at  BMslde  summer  reaorts 
and  their  relatives,  frlf^nds,  and  patrons  sojoumtng  at  soch  resorts  may  Q*h  lor  non- 
came  Ash  and  hunt  wlthnut  license  during  open  season,  between  June  1  and  Septem- 
ber 30. 
•ig  BrnHa  and  pMaeaihn:  Bli  in  all  of  rabbits,  hares,  and  sqDirrelB,  20  ducks,  8  geese,  8 
brant,  16  In  all  of  plovers  and  yellowlegs,  25  WIlBOU  snipe,  9  woodcock,  60  aora,  2B 

■  O^mmtetfoat;  Owner  of  Bgrlcaltural  lands,  member  of  family,  or  employee  may  kill 
dm  with  a  ahotgon  at  any  time  on  such  lauds  when  damaglDK  fruit  trees  or  growing 
cnpa,  bat  sacb  uning  or  wounding  moat  b«  reported  to  the  commlsalonerB  within  12 

'Between  Nov.  24  and  Dee.  IB  banting  rabbltB  Is  permitted  with  dog  and  ferret  only. 

'  Ke^nlred  only  d(  residents  of  States  which  reqnlre  a  nonresident  to  ohtalB  an 
■BgUBg  license.  Not  required  ot  nonresident  taxpayer  or  memt>er  of  hie  family,  nor  of 
peraons  under  16  years  of  age, 

•  Paiaisars,'  Minors  under  IS  years  of  age  not  permlted  to  bunt  game  with  ahotgun  or 
rtte  MdaM  accompanied  by  an  adult  lawfally  hontlng. 

'Sea  Older  of  Seepetary  of  Agrteulture,  p.  7T. 
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In  «n  of  other  rolta.  cools,  ani]  ealliBsi«a.  bat  mot  morp  Ibnn  50  In  all  ol  nora  ud 
other  rolls  combiued;  12  birds  of  a.ay  otber  npecii^B  (except  reedblrds)  a  day.  rnlriM 
i^oti  of  mlBnttnry  birds  permitted  durlne  Qtat  10  days  of  c^lose  nmson ;  other  gaata 
during  first  6  days  therpof. 

Sakt  Bale  of  rwdbirda  and  all  proteetnl  gamt  t>»htMte4 ;  PAiTUed  a  recldent  nay  sell 
Id  his  own  couat;  20  rabbits  a  snsoB,  lawfuDr  taken  by  hltn.  Imported  tbUMW  maf 
be  sold  from  NDrember  16  to  Deemiber  Bl. 

EipartiBipoTt  of  rabbit,  squirrel,  qiMll.  partridge,  tfore.  woodcock,  EO<»e,  and  brant  Is 
irroblbltrd,  proTlded  boldor  of  llcenw  ma;  export,  open  to  rlnr,  10  rabbit*,  10  njulr- 
rela,  BO  railn,  and  20  birds  or  fowl  of  ajtj  other  specks  a  week,  lawrnllr  kRIed  bj 
bimseir,  under  aSldBTlt  that  the  Rame  bi  not  for  sale.  RmMpnt  maj  export  ducks, 
enltie,  aod  plover.  In  no  erect,  bowerer.  sball  a  person  export  more  than  2  daja*  limit 
Of  mlgratorr  birds  In  an;  one  calendar  week.  Under  pemit  (fee,  tl>  of  board  1* 
pairs  ot  anr  one  species  of  game  of  birds  mo]'  be  captured  oc  transported. 

DimnCT  OF  COLUHBIA.' 
Open  hhhh:  Datet  Intlmtlve. 

Deer  neat  (sale  or  possestloB) Sept  l-Jan.  1, 

Eabblt  (except  Bngllab  rabbit,  Beli;lan  hftre),  squirrel No».  1-PMl  I. 

QnaR  or  partridge Jior.  l-Kar.  IB. 

BalFed  erouse  or  pbrasant  (except  ■ogliab  or  other  Imported  pbeaa- 
aBta  raliKd  In  Indoaarts,  sale  or  posatestoa  unrestricted),  kIM 

turkey JVor.  1-nec  M. 

Prairie  chl<*ea  (piDDated  eronae) Sept.  1-Mar.  15, 

Ifardi  blaekUrd _ .Sept  1-F«b.  1. 

Duck,  eoo'e,  bmnt.  Wilson  snipe,  coot,  galllniile Not.  l-Jaa.  SI. 

Blad-b«tUed  Mtd  gOblMI  ploVMa,  r«UowtesB.  rail  or  ortolan Sept.  l-Ko*.  Ml 

Woodrock Not.  I-Etec  81. 

Beedbircl Sept.  l-Oct.  W.* 

No  wnm  siwsi;  DOTC 

Bac  ItaHs  Bad  paasesilMii  Twent7-flT«  docks,  8  gees^  8  brant.  15  Wllaoa  aidpe,  6  wood- 
cock, SO  Bora,  25  In  stl  of  other  ralh.  coota.  aJ>d  ^UlBnlea.  IS  In  all  at  plo*en  and 
fdlowlees  a  da?.     Foasesslon  of  migratory  birds  permitted  during  Brst  10  days  o(  close 

Elabi  Sale  o(  reedblrds  and  all  migratory  game  birds  prohibited.     Otber  game  may  na 

Bold  daring  reflective  open  seaauuH. 
Export:  Export  of  migratory  game  i>lrds  in  eicrss  of  two  days'  bag  limit  In  any  ona 

calrodai  week  prohibited. 


0*tn  SMMMi  Daft  hmtmtUe. 

Deer,  squirrel,  quail  (bobwhite  partridge),  wild  torhey .No*.  Sft-Mar.  1. 

Rnffed  grouse.  Imported  pheaaantH JIot. tft~Il«cl9. 

Duck,  Koose,  brant,  black-bellied  and  gotden  plovera,  Wllaan  snipe, 

yellowlesa.  coot,  galUBUlea,  dor* : Nov.  SO-Jam.  SI. 

Woodcock No»,  l~Dec.  U. 

Bail,  other  than  coot  a«d  galUnolei Nov.  SO-Nn.  SO. 

Beedbtrd  (rice  bird) Al«.  Id-Not.  16.* 

Haatbia  WcsnMS'   NoBrealdrDt  or  alien,  (15:  resid^t.  (1    (county  ot  TcstdeBoe)  ;  resl- 
drnt,  13   (county  other  than  county  of  residence).     UeeBse  not  required  tn  voting 
precinct   Dor  of  Confederate  vetersn  entitled   to   a   state   pension.      Issued  by   ctraaty 
Judge. 
Bag  Umlu  and  pasMHloa:  Three  deer,  10  turkeya,  and  300  ot  any  otber  game  birds  a 
year:  1  de«-,  3  tnrkeys,  20  quail,  SB  dncka,   e  geeoe,  8  brant,  3t>  WUwia  snipe,   ■ 
woodcock.  25  In  all  of  rails,  coota,  and  galllnulea,  15  In  ail  of  plo*era  and  yellowlegs, 
and  3G  doves  a  day.     Possession  of  migratory  birds  permitted  duriiw  ttrst  10  days  ot 
close  aeuson ;  other  gasie  dnrlng  first  S  days  thereof. 
Sala:  The  sale  of  reedblrds  (rice  birds)  and  all  protected  game  Is  prohibited. 
Bipvit  Export  ot  all  protected  game  Is  prriilblted.  except  nonresident  llcsBaee  mftf  eftrry 
out  game  as  pers<A*l  baggage,  bat  not  more  than  two  days'  limit  of  migratory  game 
birds  shall  be  exported  In  any  one  calendar  week. 

■iHsMot  of  Oohtmbi^:  Hoatlag  problUted  In  the  District  by  net  ot  jQne,30,  1M6. 
except  on  the  marshes  of  the  EiUem  Brancb  abov*  Anaeostla  Brldse  andi'helBw  am 
Aquedurt  Bridge  on  the  Virginia  side  of  tbe  Potomac,  but  In  theae  area*  no  hlrda  asy  he 

■hut  wlibln  aoo  yenls  ot  any  lirlflBC  or  dwelling. 
'  Diitiiot  of  Colambia  sad  Florida;  See  order  of  Secretary  of  Agriculture,  p.  IT, 
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GBOBGIA. 
■■  HB^m:  DmtM  taclittire. 

Deer Oct  l-So».  ao. 

Babbit,  for  xtotrrd Va^iattftei. 

C«t  Bqalrrel.  opo«SDiD Oct.  I~-F«b.  £9. 

QoaU.  putHdsc,  vUd  torke;  gotibltra Nor,  :;i)-Pel>.  ;.•». 

Dock,  gooae,  brant,  coot,  gaUlonle,  Wllma  sili>e Nor.  1-Jan.  St. 

Black-bellied  aad  goUea  ptoren,  jellowLe^,  dove Nor.  20-Jaii.  31. 

Woodcock Not.  l-Dec.  SI. 

Rail,  otber  tliui  coot  and  galUnolua Sept.  1 -Nov.  30. 

I    (rlceblid) AuR.  Ift-Sov.  15.' 

FswD,  KTonse,  pheasant,  tarkejr  hea,  lntroduc»d  ttaui'-  birds. 
BME  NoorCSldBBt.  flfi ;  realdeat.  State  fS,  cowitj  $1   (goud  ool;  la  eountj  of 
).    Ucpiiae  Dot  reqalred  In  niUtU  diBtrlct  oc  to  bunt  on  own  or  leased  Unit. 
f   fnmmlfulinirr  or  conaty  wardui. 

uid  p«H«lan:  Two  deer,  2  tnrkeji  a  MUoa;  15  cat  aqalrnU,  25  dncka.  8 
i,  8  brant.  IS  In  all  ol  plovera  and  yellowlegs,  25  Wlljtnn  snipe,  fl  woorleork.  2ti  In 
all  of  rails,  coot,  and  galllDntee.  25  dorea  a  daj.    PosTCasloQ  of  migrator;  birds  ei<^ept 
woodcock  pcnalttpd  durlag  flrst  10  daja  of  close  season. 
lalai  Sale  of  readbirda  (rlcetalrda)  and  all  protected  same  problblted. 

Eapact:  Kzport  of  all  protected  game  problblted,  provided,  uoaresldent  llreDsre  mar  take 
oat  In  peraoBal  possesalon  game  lawfull^r  killed,  but  not  more  Ibaa  2  dajs'  UoUt  of 
migimUyrT  blcda  Bboll  be  exported  In  anr  one  calendar  week. 


as  HaBMa:  Dsl«t  UutUuiva. 

Elk  Id  Uncfaam,  Bonnerllle,  Fremont,  and  Teton  Coontleo Sept.  16-Dae.  IS. 

■     "■  ..-._.  Q^  l-No».  15. 


Deer,  moaatabi  goat  In  Adaiast  Blalni!.  Bolia,  BonaeTlUe,  Butte, 
CarOoo,  Claik,  Ciutar,  BbMra,  lYv^Ua,  Ooodinf;  Idabo,  JeOer- 
■OB,  Lembl,  Ubc«1b,  kEadlaon,  Power,  Teton,  VaUej,  and  Waah- 
liiXtOD  Countlea 8epL  1S-Kot.  30. 

Deer,  rlk,  mouulala  ffiat  In  gaaM  pnaerrea  and  lot  ol  Btate No  open  scaaoD. 

Qnall  in  Ada.  Cassia,  Clearwater.  Gem.  (loodloK.   Irlnho.  Kooteoat, 

Liatali,  Lewis,  LiaeolB,  Nta  Perce,  and  Owybee  Cauatiee Nov.  1-NoT.  15. 

la  rest  of  State No  open  aeaaon. 

CUnae,  ringnort.  asd  MongolUi  pbeaawata  Ik  Ada,  Canjaa.  lieio, 

OwidiBg,  Latab,  Lincoln,  Na  Pvce,  and  Twin  Falla  Counties Not.  1-Nor.  30. 

In  reat  of  State No  open  aeaaon. 

Partridge,  ptieaaaat,  grouse  In  BaMwab,  Bonnar,  Bouodari,  Koo- 
tenai, and  aiioelione  ConotleB Si-pl.  l-Oot.  31. 

In  Oearwattt',  Idabo.  Latab,  Lewla,  and  Nes  Perce  Coantlfii Aug.  IS-Oct.  1^ 

Partridge  <^  pbeaaaat  In  Bannock,  Bear  Lake.  Blngbam,  BoDiMTltle, 
Batten  CailbMi,  Franklin,  Fmnont,  Jefferaoa,  Madison,  Ouetda, 
Power,  and  Tetoa  Countlea ^ Aug.  IG-SepL  ir.. 

BnlTed  and  bloa  or  doaky  grronse  la  Adams,  Bannock,  BloKbani, 
Blalae,  Boise,  BonnerlUe,  Batte,  Camaa,  Custer,  Enmoie,  Prank- 
lln,  Fremont.  Idaho,  Lemhi,  Uadlaon,  Teton,  VaUeji,  and  Wasb- 
ington  ConntleB Aug.  15-S.>pt.  SO, 

OrouM  (all  klodsl  in  Ada,  Canyon.  Cassia,  Clark,  Gem,  liDodliig. 
a«caae,  Uncoln,  Ululdoka,  Owybee,  Pa;ette.  aad  Twin  Palls 
Cenntles N"  open  season. 

Franklin  grouse  (fool  hen),  sbarp-talled  grouse  (prairie  chicken), 
Boutb  of  line  between  townships  24  and  25  north,  range  2  west, 
Salmon  Blrer  and  north  bonndarj  line  Lembl  Count7 '^  open  season. 

Bage  hen  tState) Aug.  15-SepC.3&. 

DoTcfl i'ept.  1-Sept.  sa 

Duck,  goose,  brant,  Wllaon  anlve  or  jscksolpe,  Uack-belUed  and 
pildeD  plorers,  fellowlegs,  coot,  and  galllnule 8epL  IS-Dec.  31. 

Ball  «ttiar  than  coot  and  galllnule Sept  l-No».  30. 

Ks  opM  aaaMo:  UooM.  aoleloite.  caribou,  sbeeit,  bnlTalo,  fawn,  calf  elk.  prairie  c-bkkea, 
plnaatad  groaae  (except  aa  aboie),  and  Imparled  pheasnatd  (eit-ept  Cblnew.  riXtfC- 
neck,  and  lloogoUaa  ptwasanis  as  above). 


'  OeoriTla.-  Sep  order  o(  Secretary  of  AgiicuKure,  p.  T7.  * 
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HaMlnr  mat  AiUni  Uccumi  NonresKleot: '  Game  asd  tah,  flO;  bird,  (S;  flak,  *2, 
Allm  :  Onme  aod  fleb,  tBO :  fl>i)>>  tlO.  Besldi>nt:  Oame  and  flsh,  tl.50.  laniKd  b; 
warden,  depntf,  or  (tDthociied  agent  Piablng  license  not  required  of  chlldtcn  noAer 
12  or  of  women.  No  llcenae  rpqalred  ot  realdent  women  or  oT  Teterana  of  CItU  War. 
Persons  under  12  prohibited  poBaeBBlng'  gaa  afleld. 

Bar  liralM  and  poucHlmi  Ooe  deer,  1  elk,  1  goat  a  aeaaon ;  8  qnall,  4  In  all  of  Chbwse, 
lingneck,  and  MonKoIlan  pbeasaDta ;  6  in  all  of  partridge,  pheaaant,  grouse,  and  aage 
hen,  and  12  moomlns  doves,  a  dar  or  In  possesBlon ;  IB  dacka,  2  geese,  ft  black-bellied 
and  golden  plovers,  6  ;el1aw1esa,  13  Wilson  snipe,  or  a  total  of  SO  In  all  a  dar  or  In 
poBBGSBloa  ;  90  sora  and  20  in  all  ot  otber  rails,  eoots,  and  gaUlnnles  a  da;. 

Salei  Bale  of  all  protected  game  prohibited.    BIdea,  beadi^  and  hotna  ma^  t>«  "Old  onOcr 

B^iti  BipMt  of  all  protected  game  \»  prohibited,  provided  anj  bnnter  mar  Oport, 
under  bnnttng  license  conpon,  big  game  lawfnll;  taken  ;  big  game  once  shtppnl  wttbfn 
State  may  be  exported  under  a  60-cent  permit  obtained  from,  game  waiden.  Mounted 
beads  and  stuffed  birds  legally  secured  maj  be  exported. 

ILLINOIS. 


Op<nMa»n.t 

Date*  tneluMM. 

Duck,  goose,  bcant,  WHson  snipe,  co 

Rail,  other  than  coot  and  galllnule.. 

3ept.  1-Nov.  80. 

1  Deer  (1926)  ;  wild  turkey,  Introduced  pheasant  hen,  sand  gronse  (1925) ; 
ruffed  grouse  (partridge),  bine,  mountain,  and  valley  qoall,  HungailBn  partridge, 
capercallilc,  heath  hen,  black  grouse,  woodcock  (1023). 
Banting  Ucenaeai  Nonresident  or  sllen,  flO.60;  resident,  tl.  Licenses  not  Issued  to 
minors  under  1ft  without  written  consent  o(  parent  or  guardian.  Issued. by  Visage, 
county,  or   city  derk.      Owners,   thrir   cbildren,  and  tenants   in  actual    rcBldent^    niay 

bant  daring  op»  seaaoit  <mi  own  land  wltboot  lleoue.    Permlseioo  required  &>  bant 
on  lands  of  another. 

Bag  Units  aad  pouesslon:  Ten  Bgulrrela,  IB  rabbits,  12  quail,  S  prairie  chickens.  2  cock 
pfaesaanta,  15  doves,  IS  In  all  of  Mack-bellied  and  golden  plovers  and  yellow'llBgs.  15 
anipe,  IS  In  all  ol  coot  and  gallinules,  16  rail,  but  not  more  than  ,80  In  all  of  rttUa^ 
coots,  and  gallinules,  16  docks,  8  geese,  8  brant  a  day.  Limit  In  poeseaaion,  3Q 
sqnlrrela,  aS  quail,  12  prairie  chickens,  ft  cock  feasants.  26  doves,  60  black-bellied 
and  golden  plovers  and  yetlowlegs,  50  anlpe,  SO  coota  and  galllnulee,  «0  rail,  00  dncki, 
10  geese,  10  brant. 

Sale:  Bale  of  all  protected  game  {except  rabbit  during  iipen  season)  prohlhlted. 

Export:  Export  of  all  protected  game  (except  rabbit)  prohibited,  except  nonresideot 
licensee  may  take  from  State  DO  game  birds  or  animals,  If  carried  openly  for  Inspec- 
tion, but  not  more  than  2  days'  limit  of  migratory  birds  sball  be  exported  in  any  one 
calendar  week. 

Holder  ot  certlQcale  may  ablp  blrdn  and  game  at  any  time  for  sdentlOc  or  pnqw- 
gaUng  purposes.     (See  Begulatlon  8,  p.  74.) 

INDIANA. 
Open  seasou:  Ddtei  locIlutM; 

Rabbit Apr.  1-Jan.  10. 

Squirrel iog.  1-Dec.  1. 

Quail,  ruffed  grouse Nov.  lO-Dec  20. 

Ih'alrie  chicken 1 Oct.  IB-Nov,  1. 

Duck,  goose,  brant Sept.  10-Dec.  SI. 

Woodcock _Oct.  15-NOT.l, 

BiHck-bellled  and  golden  plovers,  yellowlegs,  Wilson  or  Jack  snipe, 

coot,  galllnule Sept.  IS-Dec  20. 

Rail,  other  than  coot  and  gallinules Se^.  l-^Nov.  30, 

N*  epm  seawni  Deer.  Hungarian  partridge,  Introduced  pheasant,  wild  turkey,!  dJ>Ve^    ^ 

>JdaAa.-  ReddenlB  of  States  adjoining  Idaho  having  larger   nonresident   ItceAM  tea 
must  pay  fee  chvged  in  own  State. 
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GAME  LAWS  TOR  1919.  17 

HntlBK  and  •Ab«  UcMWOi  Nonmlileiit :  Game  and  a^h,  (15.50;  Bsh,  tl.  Retidrat,  II. 
luocd  by  clerk  drcnlt  court.  Not  tBsaed  to  p«rMii  DDdei  14  witboat  written  coDaent 
of  parent  or  gaBrdlan.  Civil  War  leteraoB,  owDeri  ol  farm  land,  tbeir  children  llTinc 
vltb  tbem,  and  tenanti  maj  boot  during  oi»eD  aeaaon  oa  own  land  wltbonl  a  HeenM. 
Ko  Itceuae  required  of  peraooB  to  flub  In  couDtr  of  residence  or  contiguous  coantlea. 
Wife  of  llcenaee  and  cblldreo  of  llcaiico  under  IS  may  Ush  without  llcenae. 

Bac  llHlta  a>d  pBwmilwii  FUteen  qoalt.  5  pralrls  cblckcDS,  16  ducks.  8  ff-efv.  S  brant 
■  day;  4S  watn^owl  In  poawssloii  as  reaolt  of  S  or  more  days'  consecoilre  bnntInK; 
25  WIlsoD  snipe.  S  woodcock,  50  sora,  and  2S  In  all  of  otbcr  rilla,  coots,  and  galllDalea, 
and  15  In  all  of  plorcrs  and  yellowtega  a  day.  Possession  of  waterfowl  permitted 
daring  llrvt  10  days  of  rlose  season. 

B^:  Sale  of  qnall.  prnlrle  chicken,  lntrodnc«d  pheasantB,  Ilungarlan  partrldees,  and 
migratory  Urda  prohibited. 

BipHt:  Export  of  deer,  quati,  grouse,  prairie  cbkken,  pheasant,  wild  turkey,  wood- 
cock, duek,  gooee,  brant,  and  other  waterfowl  prohibited,  except  nonreatdent  may  take 
from  State  15  birds  kitted  by  himself  (or  45  If  he  hai  hunted  for  S  or  more  day* 
eoDsecntlvely)  If  carried  openly  for  Inspection  together  with  tlcente,  but  not  more  thaa 
two  days'  limit  of  migratory  birds  sball  l>e  exported  In  any  one  calendar  weclL 

Mlaiillsninsi  i   Shooting  on  bigbways  pr<rfilblted. 

IOWA. 
Open  irassasi  Dalet  tiiclutiv*. 

Squirrel  (gray,  timber,  or  fox) Sept,  l-Jan.  1. 

Bnffed  grouse  or  pheasant,  wild  turkey Nov,  1-Dec.  15. 

Dnek,  toose,  brant,  WIIbod  anlpe  or  jackanlpe,  coot,  galllnule,  black- 
bellied  and  golden  plovers,  yellowlegs .Sept.  IB-Dec  31. 

Woodcock Oct.  1-NoT,  30. 

EaU  other  than  coot  and  galllnule., - Sep M -Not.  30. 

Ne  apcn    sia^ii    Deer,    elk,    quail,    pnlrte    cblcken.    Introduced    tibcasants,    Qungarlan 

partrldjte   <1922)  ;  turtle  doxe. 
Buttaa:  tmi  ftAlac  IksnsMi  ttonreaident  or  alien,  game,   |10;  nonresident,  flsb,  fZ    (re- 
quired of  males  orer  18  years  of  age).    Besidenl  citlien.  *I.    Issued  by  county  aodttor. 
UccDHs  Dot  granted  to  persona  under  18  without  written  consent  of  parent  or  guardian. 
Owners  of  farm  lands,  their  children,  and  tenants,  may  bunt  on  own   loads  during 
opem   aeason  without  license.     Unlawful  to  hunt  on  cultivated  or  Inclosed  lands  o( 
anotber  without  permission  from  owner. 
Bag  Ibatta  ami  psaHMtoB:  Twenty-flve  ducks  a  day,  BO  In  possession :  8  geese,  S'brant.  IB 
In  all  of  plovers  and  yellowlegs.  Zt>  Wilson  snipe,  6  woodcock,  29  In  all  ot  rails,  coots, 
and  galllDules  a  day,  SB  of  eacb  IntPoaseaslon.    Twenly-dce  each  of  other  birds  and 
game  a  day  or  In  possession.     Posaesslon  of  migratory  birds  permitted  during  flrst 
10  days  of  close  season :  other  game  during  flrst  5  daya  thereof. 
Bak:  Sale  of  alt  protected  game  prohibited. 

Kxpsn:  Export  of  all  protected  game  prohibited,  except  nonrealdent  may  take  from  State 
not  more  than  £5  game  blrda  or  animals.  If  carried  openly  for  Inapccllon,  and  U 
bunting  license  be  shown  on  request,  but  not  more  tban  two  days'  limit  of  migratory 
birda  shall  be  exported  In  any  one  calendar  week, 

KANSAS. 
Opaa  sasaiu:  Date*  iticlutl(>«; 

Fox  squirrel Sept.  l-Jan.  1. 

Quail — Dec.  1-Dec.  10. 

Duck,  goose,  brant.  Wilson  sul|>e,  cool,  galllnulcs,  black.bellled  and 

golden  plovera,  yellowlegs Sept.  16-Dec  81, 

Woodcock Oct.  I-NoT.  30. 

Ball  other  than  coot  and  galllnules Sept.  l-No».  30. 

Na  •»*■  MkMnt  Deer,  antelope  (1020)  ;  red,  gray,  and  black  squirrels,  prairie  chicken, 
ruffed  grouse  (partridge),  pheasant  (Kngllsh,  Uongollan,  Ilungarlan)  |lD-4);  doves. 
E^Mmg  Uubsh:  Nonreatdent,  IIS.  Issued  by  secretary  ot  state.  Besldent.  tt.  iMued 
by  county  clerk.  Issued  free  to  honorably  discharged  soldJcrs  or  sailors  of  United 
States.  Resident  landowner  or  member  of  family  may  bunt  on  own  land  during  open 
season  without  a  license.  Unlawful  to  hunt  on  land  of  another  or  on  highway  or 
railroad  right  of  way  adjacent  tbereto  without  written  consent  of  owner,  unless  ac- 
companied by  him. 
Bag  Hmlts  sad  insiiisliiB  i  Twenty  ducks,  10  quail,  12  Wilson  snipe,  S  each  of  woodcock, 
geeae,  and  brant,  50  sora  and  2S  In  all  of  otber  rails,  coots,  and  galllunles,  and  16  !■ 
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18  FABMEBS'  BVLLETIS  IffT. 

an  ot  plo*n*  ■nd  jdlowletpi  a  day.      roUHHtsIon  of  olcrator 
trwt  !•  daji  »t  ctaae  acana. 
k^:  ble  «f  all  pni«Mlc«  kum  Ui4a  proMUted. 


_JtoT.  15~-Dp«.  si 


S«alml — jBlj  1-Dec  1». 

QnaD Ko*.  15-Ibh.  1. 

DoTC Sept.  1 -Oct.  IS. 

Dock,  gooMP.  brant.  WUaoo  snipe  or  Jackanliir,  coot,  xaUiiuilea.  blHk- 

N-lllrf  ■nd  (told»n  ploTpn,  jellowlrKB - 8*pL  10-Dee.Sl. 

Ball  othiT  than  coot  and  Kaltiniilni _ _.  Siyt.  1-^lvr.  301 

Ha  apM  ■■■■■■1  DefT,  elk  (1921) ;  omiln  and  iBtittdDoed  ybeMaati,  HaoEarUB  vartridsc 

wlM  tnrtey  (1920)  :  wt>odcoi?k. 
W^llai    lleiMHi   Nooresldf-nt    or  aU»,    tl.50.     KeaMent,   (1.      lamed    br   coaoity   deit. 

Rcaldmt  land  owaer,  t^'nant,  and  nxsaben  «(  famlllfa  laaj  hunt  «■  «wa  taad  dortne 

open  aeaaon  wltbont  Hcrnv.     rnlawfal  ta  eater  Incloned  laiida  of  aaBtbcr  for  Aoat- 

Inx,  bDntlns,  or  flsbInK  wilboat  eonspnt. 
Bac  Ualta  and  p—ieiriim ;  Twelve  quail  a  dar.   12  In  posseseloD  tor  eacfa  day  of  bant: 

15  doTea  a  dar.  15  In  poascadon  lor  eaA  day  of  hunt ;  25  duclm.  8  geeae,  8  brant, 

IB  In  an  of  ploTora  and  fpllowlei^,  25  Wllaon  anlpe.  50  cora,  and  25  In  all  of  otttr 

nlla.  ooot,  and  satttavlaB  a  day.    Pijiaaaalau  oC  Mlgratary  Mrda,  e»cpt  Ovrot,  pctKlttH 

daring  8r«t  10  d>T"  of  cIoif  up— b. 
SaUi  Sale  of  qnall,  partridge,  sronae,  tntrodnccd  or  aatlTe  pheaunl,  Haasaitan  psrtrldce, 

wild  tirte;,  iBd  nitKratoTT  blrda,  wlwrever  kOled,  proUbltrd. 
bpHit   KipoTt  of  deer,  elk,  and  til  sane  Mrda  profalMtfd,  except  a  hiratEr  nor  trana- 

pnt  icame  lawmi;  killed  and  poewaed  br  btm,  bnt  mare  tkan  2  danr  Hntt  ot  mlsra- 

torf  Mrda  abatl  not  be  exported  In  any  one  calendar  wMiL 

unnsuNA. 

Deer  (aee  exception) Sept.  IB-Jaa.  S,' 

BaocptJon;  Booth  of  Temon.  Bapldea,  ATOjcOaa.  and  Cascordla 

Parlahea,  and  HlHlnlppl  State  line Oct  1-Ja*.  W. 

Bear Not,  1-Reb.  15." 

Squirrel Seiit  IB-F^L  15. 

Dore Sep*.  l«-4>eP- SI. 

Quail.- _? Not.  IS-fA  2fl. 

Wild  turkey _ Kov.  IB-Xar.  11. 

nroabec    (niebt   heron) Jalj  l-Oet.  31. 

Dock,  snofie,  hmnt.  blaek-bellled  and  coldea  ploveia,  Wtlaoa  anlpe, 

reUowlega,  ralla.  coot.  gBlllnnlea N»v.  I-Jan.  «. 

Mo  apM  a— an;  Fa<ms,  elk,  prairie  chicken,  Introduted  pheaaant,  upland  plover   (pajM- 

botte)  (1922)  ;  woodcork  (192^1. 
BnnMns  liunHi:  NoDrcBideiit  or  all^n,  tl6;  reeldent,  $1.  IsauMi  by  tax  collectora. 
NonrcaldeDt  or  alien  not  permitted  to  hunt  for  profit.  A  person  may  bant  during  open 
aeason  without  a  license  on  land  owned  or  leased  for  asriculturBl  parpoeeii.  Ucenae 
does  Mot  authorize  buntLns  on  land  of  another  without  his  wrltteb  conB«it. 
Bac  HaiHs  aad  pMHartani  Two  deer  a  day  or  In  poBsraaloin.  5  a  season :  IS  aqnlrreb.  15 
tpmll,  1  tnrkey,  25  dnres,  29  docks;  8  geae.  8  brant,  10  In  all :  25  In  an  ot  taila. 
coots,  and  galUnnlea;  15  gma-beea;  IS  In  all  of  plovers  nnd  rellowlegs:  39  WUnon 
snipe  and  IB  otber  bird!  In  all  a  day.     Pomesslon  permitted  during  Bist  Ave  dais  of 

Bda:  Sale  of  all  protected  gaae  (except  wjninela  flnrtog  open  seaHoo)  pn>hlbited. 

SapoH;  Export  of  an  protected  game  prohibited,  except  onder  permit  for  BdentUc  or 
edncatlonal  purposes  •  provided,  a  nonresident  licensee  may  carry  with  him  o«t  of 
tbe  State  oniter  his  licmse  one  day's  limit  of  game.  If  not  for  sale.  Benra  aball  not 
be  exported,  except  nnder  written  pennlaalon  ot  conaerratlon  department. 

<  Keafvcky,"  RaMilla  may  be  takes  with  don  or  soaTeii  at  any  time  for  a  person's  own 
use  on  own  land,  bat  not  for  sale  or  barter. 

'LouMaiui:  Deer  acBBon  Hied  l)y  caoBcrvatlon  commissioner. 

■  Nonrealdenla  coming  Into  State  to  hunt  bears  mast  report  In  irrltlng  to  eonaerratfoa 
deparlaent  before  arrival  at  destlnatloB. 
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GAUE  LAWS  FOB  ISUL  19 

MAINE.' 
OVB  —■■■«;  •  t>stc«  tnalmMve. 

Ttttr   («ee  eiwpUon) Ort.  1-Wot:  ». 

CacTVlIun:  In  AodrowNiKgift,  Cnnberliiid,  Ken- 
nebec.   Kbdz,    IJncsIn,    SagadBhoc,    Waldo, 

and  York  CounMeR Nor.  l-No».  30. 

BuU  moow „_ _ Not.  21-Mot.  Ul 

Hare,  raWlt Oct  1-Mar.  8L 

Cray  sqalrrel- _ Oct.  1-OcL  BL.' 

Ralfcd  groOMe,  partridge,  woodcock  (aea  eiccptlon) Oct.  1-Not.  80. 

Eacfption;  In  Andtoacoggln.  CDmbcrlBnd.  Ken- 
nebec,   Knox,    Lincoln,    Saeadaboc,    Waldo, 

■ltd  York  Connttea Oct  1-Oct  81. 

Dudt.  KooM,  brant,  Wilson  snipe,  coot,  KalllDnles Sept.  16-Dec.  81. 

Black-tx^Ilfd  and  culdea  plorera,  jreUiiwl<«B Ave.  l«~NaT.  30. 

Sa.n,  «tfaer  tban  coot  ajid  (allbmlei Si'pt  1-Not.  80. 

N*  v^a  sMMni  Dmt  oa  Cram,  Scotch,  Swan,  and  Mount  Tteaert  Uaads,  and  la  towns 
or  Dmc  Isle  and  Stonlngtoa,  In  Hancock  Conntr,  and  In  Isle  aQ  Haut  In  Knox  Count;, 
cow  and  calC  moose,  carfboo,  qoall.  Bansarlan  paTtrtdCP,  pbeaaant,  Hack  gHine,  cnper- 
callile,  cock  o(  the  wooda.  dove. 
Hmtl>t  and  flaUnr  tlceuHi  Naurefddent  fannting  llcenaes:  Uoose,  f^f  i^eer  and  olber 
game,  October  l-DecembPr  SI,  (15;  birds,  prior  to  October  1  in  Aroostonk.  Fr.iRklln. 
Ilancock,  Oxford,  PeaobKcot,  Plscataqida,  Somaraet  and  Waililngton  Canntica^  fS; 
■eaaui  fexcept  Nomnber)  In  rest  ot  State,  fB.  For  November,  a  (IS  llcenae.  or,  If 
Booae  are  to  be  linnted.  a  f2S  license  Is  Tcqalred.  Holder  of  a  llceniie  maj  exchangi- 
It  for  a  license  lor  wlileli  a  larger  fee  Is  Tefjulred  bj  pajlnx  the  dltferetire  In  prkv. 
Nonrestdent  must  be  accompanied  by  registered  guide  Wbeo  camping  and  kindling  arcs 
white  bunting  or  Bablas  on  wild  lands  [land  In  nnorgBnlaed  or  nulocoiporatcd  town- 
BblpH>  prior  to  NoTember  30.  NonrHddent  or  CMldent  alien,  flahlng  Uceasc^  12. 1ft  (not 
required  of  chtldren  under  11  jean  i>f  a^>.  Bealdent  alien,  game,  )15  (not  reqnlred 
of  aliens  wbo  pay  taxes  on  reel  estate  and  vbo  faava  resided  la  State  two  years  can- 
tiBQOusly  prior  to  application).  Oulde  licenses;  Nonresident.  SZO;  resident,  $1. 
Hoat  not  gnfde  more  than  flye  persnui  knnttng  at  one  time.  Bhlnilng  Ucenaea  (iritbin 
State)  :  Serident,  deer,  fS ;  one  pair  of  game  birds  la  s^ren  days.  50  cents.     Issued  by 


Brsldent  ImnllBg  license,  tet  SS  cents.  Not  rcqnlred  of  resident  or  member  of  Im- 
mediate family  for  bnntlng  dnrlng  open  season  on  owa  land  ased  eiclnslTely  for  agrl- 
cnltHral  puiposes  and  on  which  he  la  sctoally  dumlciled.  Uceaae  yalld  aa  long  as 
holder  remalni  t^tlsea  of  State.  Issued  by  city,  town,  and  plantation  derka. 
Bac  nana  aai  psBssdaBi  Two  de«r  [exceptln  Androacoggln,  Cumberland,  Kennebec,  Knox. 
Iilncolo,  Sagadahoc,  Waldo,  and  York  Counties.  limit  1),  1  bull  moosa  a  iieasoa,  S 
mSed  gmnse,  10  docka,  S  geese,  8  brant,  15  In  all  of  plorers  and  jellowlega  but  not 
more  Uian  B  plovers,  10  Wilson  snipe,  6  woodcock,  BO  sora  and  2S  In  all  of  other  rails, 
(Dot,  aiid  galllnnlefl  a  day.  Transportation  of  mlcrator;  gaizie  birds  mast  be  camplct><d 
wttUa  Ore  daya  after  dose  of  season ;  reaiunnblB  time  allowed  after  clone  of  season  to 
transport  other  game  to  home  of  owner.  Ponxesslnn  of  mlgratoi;  bitds  limited  to 
flrvt  10  days  of  close  aaasoo ;  deer   legally   secured   may   be  poasessed  during   close 

Auk:  Sale  of  an  pratected  game  birds  prohibited:  sale  of  bnll  mooBe  or  doer  for  export 
prohMtrd.  Local  provifliDn  dealer,  under  $5  Vfeaae,  may  purchase  2  deer  and  t  bull 
mumBtf  far  retail  to  his  custouera.  DeeraUns  and  skins  with  headB  nitachsd  may  be 
booxht  and  sold  by  reridtsits  under  S26  lleame.  Heads  when  detached  from  skins 
with  which  pnrctiased  may  be  soU  ta  licensed  tazldermista. 

■xpori:  EiQKirt  of  all  protected  game  prohibited,  provided  a  resident  of  the  State,  under 
sbipving  license,  may  export  S  partridges.  10  woodcock,  and  10  ducks  (fee  (B)  law- 
telly  killed  by  himself.  A  nonresident  may  export,  open  to  view  under  bantlag- 
Ucimae  Ugs,  2  deer  and  1  buU  meose.  I(  lawfully  Ullcd  by  himself.  pUlnly  labeled 

'  Kmimt:  Commiarioner  may  make  local  regulatlous  and  governor  mar  suspend  bunting 
•eiBona  dnrlng  drought 

■  AH  hnntlng  Is  prohibited  on  Slneo  Point  Piscataquis  Countj  :  on  Bnok  Bay  above 
Grand  Trunk  Railroad  bridge,  and  on  Blchmonds  Island,  Cumberland  County :  sontherw 
point  Swan  Island :  and  locally  In  town  of  Rdea,  Hancock  County,  and  town  of  Srarboro, 
Cnnberiand  County.      (See  State  laws  for  details  and  other  protpcte<1  arpHs.) 

'SquirrelB  protectrd  In  parks  and  in  compact  or  buHt-np  porHons  of  citle«  and  vlllaei*. 

■Term  appllfs  to  animals  under  1  year  of  age  and  which  do  not  have  at  least  tws 
3-lnrh  prongs  to  each  horn.  ^-^  , 

x.ooglc 
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wltb  name  and  address  of  owoer,  Bcoompnoleil  bj  bim.  and  idrotlBed  at  pointa  desi^ 
Dated  Ly  commlBBlODsr,  and  under  Urd-bitntlnE  license  ma;  lalie  home  G  partridge*,  10 
ducks,  and  10  woodcock  lawtullj  killed  by  hlmgelF:  nonresident  Ucenwe  may  also  ahtp 
ODt  one  pair  of  same  blrda  a  month  nnder  a  Bpeclal  BO-ceut  license.  Live  minie  ma; 
be  export!^  for  breedloK  and  advertlBlng  pnrposes  under  permit  of  tbe  cammlssloner 
of  Inland  flsbeiics  nnd  iiame. 
WsolbiiHui  Unlawful  to  poitseas  rifle  or  shoteun,  either  loaded  or  with,  a  cartridge  In 
ihe  magazine  thereof,  In  or  on  anj  motor  vehicle  while  upon  nnf  bishwny  or  In  the 
fields  or  lores  te. 

HARTLAND. 

-— — — -Nof.  lO-Dec.24. 


«„,,,».  „c,.„<,„, {iSS:fJSlL 

Btcfplion):  In   Allegan;    County Sept.  16-DfC.  24. 

In  Cecil-- .\ug.  25-Oct.  28. 

In  Dorclirstrr Bept.  1-Jan.  1. 

■  In  Frederick Auk,  25-Dec.  24. 

In  Anne  Arundel,  Calvert,  Chnrlee,  Prince 

George,  and  Talbot Nov.  10-Dec  24. 

In   St.   Mary tTnprotected. 

Quail,  ruHed   grouse.  Wild   tnrkey,   Introdnced  pheasant,   woodcock 

(see  eiceptlons) Not.  10-Dee.  24. 

Erceptioni:  Quail  in  Dorchester,  Kot.  lO-Jan.  1 ;  quail  In 
Frederick  (1921);  ringneck  or  EngllBb  pheasant  in  Bal- 
tlmora  Count;  (102O)  ;  ruOed  grouse,  ringneck  pheasant, 
wild  turkey  In  Harford  (no  Open  eeaBOn)  ;  ruffed  grouse, 
Introduced  pbeasants  in  'Wicomico  (1921)  ;  introduced  pheas- 
auls  and  pnrtrldgcB,  rulfed  grouse  In  Dorchester  {1620) ; 
woodcock  In  Anne  Arundel  (no  open  season). 

Dove Sept.  1 -Dec.  IB. 

Duck,  goose,  brant,  Wilson  Bnlpe,  coot,  gnlllnules Nov.  1-Jan.  31.' 

Black-bellied  and  golden  plovers,  yellawlrgs kag.  16~Not.  80.' 

Rail,  other  than  coot  and  galllnules Sept  1-Not.  1. 

Reedblrds ". Sept.  l-OcL  sa' 

No  oi«n  suMiui  Deer,  elk  (1S22). 

Bnntlng  lIccnHi:  Nonresident,  (10,25  (fee  tS.ZS  faf  Btate  license  If  applicant  owns  real 
estate  In  Haryiand  asBesaed  at  t500 :  f  1.26  for  eonnty  Ilcenae  in  coonty  where  snch 
rent  estate  Is  located)  ;  resident,  State.  (S.IO ;  county,  tl.lO ;  Issued  hy  clerkB  of  circuit 
court — In  Baltimore  cit;  by  cleric  court  common  pleas.  License  not  issued  to  peraoD 
under  14  yearB  of  age  without  written  reqiiest  of  parent  or  guardian.  Owners,  teaanta, 
and  their  children  may  bunt  on  own  land  during  open  season  without  license,  Patuient 
Elver  Club  license,  120 :  iBSued  by  clerk  of  circuit  court.  AHene  not  permitted  to  hunt 
or  possess  firearms.     Cnlawful  to  bant  on  lands  of  another  without  written  permission 

Binibox.  titeaJi  boal,  ftllnd,  puffier. — Ceeil:  Sneak  tioat  (Bobemla  and  Elk  Rivers), 
S5.50:  slnkboi  (Bohemia,  Elk,  and  Sassafras  Rivers),  tlO.nO.  Anne  Arundel:  Puaber, 
(2;  booby  and  brush  blinds  (west  side  Cbesapenke  Bay),  IS;  (South  Blver),  f2.S0. 
Bartora:  Slnkboi,  f 20.79 ;  sneak  boat,  fS.TC.  Kent:  SInklmx,  (20:  blind,  (5.  QueeB 
Anne.-  Slnkboi,  f  10  :60 ;  sneak  boat,  |5.T6 ;  booby  blind,  12,50.  Staq^teltanna  Flaf: 
Slnkboi,  (20.75;  sneak  boat,  16.75;  Talbat:  Slnkboi,  fS:  blind  or  slnkboi  (DlckMin 
Boy),  (6.  Palurent  Birer;  Pusher,  |2.50  (required  of  residents  to  poBb  or  paddla 
nonresidenls). 

<  Ifori/Ianif.'  Wild  fowl  shooting  restricted  locally  as  tolloira:  On  the  Busquehanoa  flats 
north  of  a  line  eitejiding  from  Turkey  Point  Lighthouse.  Cecil  County,  and  half  a  Ulle 
north  ot  Bpesutia  Island  to  Oakington,  Harford  County,  hnnting  allowed  only  on  Mondays, 
Wednesdays,  and  Fridays,  Nov,  l^aD,  I,  and  Mondays,  Wednesdays,  Fridays,  and  Satur- 
days, Jan.  1-Jan.  31 ;  in  Harfard  County  only  before  2  p.  m. :  in  Anne  Arandel  County,  on 
Uagolh;  Biver  on  Tuesdays,  Thursdays,  and  Saturdays :  on  Rhode  and  West  Blva-s  on 
Mondays,  Wednesdays,  and  Fridays ;  on  Severn  River  on  Mondays,  Wednesdays,  and 
8aturda;B ;  in  Cecil  County,  on  Bohemia,  Elk,  and  SassafraR  Rivers  on  Mondays,  Wednes- 
days, Fridays,  and  Saturdays :  In  Dorchester  County,  on  Choptank  River  on  Tuesdays. 
Thursdays,  and  Saturdays ;  In  Kent  County,  nn  Chester  Bivec  above  CUIT  City  and  8paD> 
lard  point  on  Mondays.  Fridaye,  and  Saturdays. 

■  See  Order  of  tbe  Secretar;  of  Agriculture,  p.  77,  i-^-  t 
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:  Pour  wild  turkeys  a.  aesBon  :  10  rabbits,  10  •qolrrelB.  12  qoall 
(partridge),  2  mffed  BTonBe,  3  Bngllah  pbeaamla,  6  woodcock,  12  doTes,  10  Jlcfcanlpe, 
19  yetlowlega,  a  black-belUed  plover,  16  golden  plorer  (but  not  more  than  15  plovers  and 
ji^owlesB  combined).  fiO  reedblrds,  SO  sora,  2S  In  all  of  other  raits,  cootn.  aod  galii* 
bd1*s  (bat  not  more  tfann  10  coots  aod  galllnules  or  60  sora  anil  other  rails  combined), 
2S  watB-rowl  (but  not  more  than  S  geem  and  8  brant)  s  day  for  esch  licensed  gunner 
(not  exceeding  4)  connected  with  an  outflt.  PoaaessloD  of  waterfowl,  Wilson  snipe, 
and  plovers  permitted  during  Qnt  10  days  of  dote  season,  and  of  doves  nntll 
December  24. 

AddtUoKol  coMHttr  itttrietiont:  Allegany,  S  wild  turkeys  a  day.     Baltimore,  6  rali- 

Mts,  1  Jack  rabbit.  S  squirrels,  10  qnall,  1   EinKltsh  pbeasant,  1  ringneck  pbeaa- 

ant,  1  wild  turkey  a  day.     (divert,  6  rabbits  a  da;.     Cecil.  S  rabbits.  6  sguiirela, 

50  Uackbti^  a.  day.     Frederic*.  8  rmbblts,  5  woodcock  a  day.     Garrett,  B  ruffled 

grouse,  3  Baglish  pbeasanta,  6  other  game  birds  a  day.    Harford,  9  rabbits,  1  Jack 

rabbit,  S  sgnirrels.  10  qnall,  6  woodcock,  a  day  or  in  posaeaslon. 

Salsi  Sale  or  reedUrds  anff  ail  migratory  game  Uids  probilrtted.     The  sale  of  game  la 

fortbec  prohildted  nikder  county  law*,  as  fbliows: 

AlIeKaoy — Deer,  aqulrrel,  hare,  qnall,  groase,  Introduced  pheasant,  wild  tutkey.  dove, 

woodcock. 
Anne  Arundel — All  game  (eicept  squirrel,  rabbit,  end  rBccoon). 
Baltimore — Rabbit,  squirrel,  qnall,  ruffed  grouse,  dove,  pheasant,  ffr  export. 
Calvert — Rabbit,  quail,  foe  export  (or  sale. 
Carroll — ^nlrrel,  partridge,  pheasant,  dove,  woodcock. 
Cecil — Ail  protected  game  (except  rabbit). 
Dorcbeatep— Rabbit,  muirrel,  quail,  partridge,  for  export. 
Frederick — Rabbit,  aqoirrei,  partridge,  pheasant,  taheo  in  county. 
Qarrett — Partridge,  quail,  plieasant.  slid  tnitey,  for  export, 
Harford — Rabbit,  squirrel,  qoal)  (for  sale). 
Montgomery — Rabbit,  quail,  partridge,  for  export. 

Sonervet — Rabbit,  quail  or  partridge,  dead  or  alive,  tor  any  other  purpose  than  as 
food  within  the  county  or  (or  proi^gation ;  or  any  game  for  export. 

Wicomico — ()nall  or  pertrldce  for  export  (Wicomico  and  Worcester  Connttea  consid- 
ered as  one  territory). 
VorcpHtep-— Rabbit,  quail  (except  to  coDsniner). 
Bxparti    E^iport   of   all    protected   game    (except   watertowl)    prohibited ;    provided :    a 
Itcenaed  banter  may  take  out  under  his  license  an  amount  equal   to  one  day's  l>ag 
limit  o(  game.  If  not  for  sale. 

Countv  provttioHt  prohibiting  export  are  a*  ((dIowB : 
Allegany- — All  protected  game  (for  sale). 
Anoe  Arundel — All  protected  game,  viz  :  Bqulrrel,  rabbit,  quail,  psrtrldRp,  pheasant, 

woodcock,  snipe,  plover,  dnck.  goose,  brant  from  coniity. 
Baltimore — Rabbit,  squirrel,  quail,  partridge,  pbeasaDt.  dore,  woodcock  from  county. 
Calvert — Rabbit,  partridge,  woodcock  from  county  (for  ssle,  barter,  or  trade). 
Carroll — Bqninel,  qnall.  plieasant,  dove,  woodcock. 

Xaeeptian:  Twelve  squirrels.  10  qaall,  a  pheaaants,  12  doves.  G  woodcock,  by 
gneat  ot  landowner  or  nonrtaldent  licensee  as  [vrsonal  Itaggage  and  not  (or  sale. 
Caroline — KabUt,  qnall,  partridge,  woodcock  (rom  county- 
Cecil — Squirrel,  qnall.  grouse,  woodcock,  plover  from  county, 
Dorchester— Ail  protected  game. 

£coept<OB.-  Twelve  quali  or  partridges,  6  each  of  sqairrels.  rabbits,  woodcock, 
and  doves  may  be  taken  out  of  the  county  at  one  time  as  peraonai  baggage,  if  car- 
ried openly  and  not  Intended  for  sale. 
Frederick — Rabbit   ((or  sate),  Bqnlrrel,  partridge,  pbeaaanl.  woodcock   from  county 

(for  sale). 
Garrett — Partridge,  pheasant,  wild  turkey,  woodcock  from  State. 

ScaepMoa.'  Rabbit,  if  shipped  openly,  Nov.  10-Dec.  26.     Nonresident  may  take 
ont  game  killed  onder  his  hunting  llceB*e. 
Ilarford — Raltbit.  squirrel,  qnall. 

Ereeption:  Nonresident  licensee  may  take  out  6  rabbits,  1  Jack  rabbit,  S  squir- 
rels, 10  quail,  D  woodcock,  10  Jacksnlpe,  60  rail  (or  private  nse. 
Kent — Squirrel,  rabbit,  and  all  birds  (rom  county  (for  sale,  except  under  Ucenae). 
UontRomery — Rabbit,  partridge,  quail,  noodcock  from  county   (for  bbIp). 
Exotptlon:  Nonresident  licensee  may  take  out  game  lawfully  killed. 
Qneen  Anne— Rabbit,  partridge,  woodcock  from  county  (for  sale). 
Somerset — Alt  game,  vli :  Squirrel,  rabbit,  qnall  or  partridge,  pheasant,  dove,  wood- 
cock, duck,  gooae  tram  county. 
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Talbot — All  Eanic. 

BmetplUm:  Six  TsbMM,  0  agulml^  12  aaalU  S  dovci,  ft  wmAcoA  mar  b«  ttfna 

onl  It  Dot  tor  sale. 
WaiblnKtOD — Deor,    ■qnlrrcl.    rabbit,    pirtrldse,    pheaunt,    iovr,    wvodvaA,    tartar 

Iran  cODDt;  (for  b&1«). 
Wicomico — Quail  or  partridge,  Wicomico  and  Worccatrr  Cotuitlei  coDdd^rfid  ai  irae 

tarritorj. 
Womcter — Babbit,  qoall,  woodcock  troai  count]'. 

KASSA.CHUSBTT8. 
OpM  MawM;'  Z)«te«  tacfii«ic«. 

Iteer  (Snt  UODdar  In  D«:cBibcr  to  the  tolloirlBS  Satardar,  Udu- 

alrel Dm.  l-Dec.  6. 

Hare  or  rabbit  <•»  cicepUoni) Ocl.SO-l'ieb.  :;tt. 

Eccenttoiu.-  Uaie  or  white  nbblta  in  BrtMol  and  NorftOk  Omu- 
tlea,  1S20 ;  Kninpeaii  bora  In  BerkaUr*  Couatf,  OBproleetoC 
Oraf  squirrel,  quail,  woodcock  (ace  etceptlODt .'Oct.  SO-Nar.  20. 


Nantucket  Counttes  (I92Z). 

iDtrodDcrd  pbeasaat  laee  piapttont Oct.  :w-M*t.  ^0. 

•awtvMvB.'  la  DnkM  Coooty tio  opea  nBaann. 

Duck,  KOOBP,  branl,  WIIbod  sn!pi>,  enlllBOlea,  quark  tmodhea) Sept.  14-Om.  HI. 

BInck-belllpd  and  KOlden  pkJFers,  leU—ileg* A^  16-Mot.  30. 

Ball,  othpr  than  coot  and  kbIIIduIps . — 8e|iC  !-««».  30. 

N*  wan  HBHBi  Hooee.  dovci  prairie  cbietcm,  HuBsarUa  putrUgt,  glttmimntt  lBagl\ah, 
soldet),  MoDgollas),'  beatfe  hea;  raCed  Bnmae  (1S20). 

HanUac  and  fliUnc*  Hmiiiii  Nonra^dat  c 
Incorporated  gamp  clubs  owulaK  real 
member,  and  whlcb  were  oceanliad  prior  to  1907 ; 
1§  reaia  ^d,  ot  real  eatate  aaaeaaed  at  sot  lew  tkan  SSOO;  or  aoarMUMt*  iMTlted 
(lor  not  m(n«  than  (oar  dajal  It  nealitr*  at  lacocvorUed  dnh  Car  ^"""f  foies 
pa?  a  ree  of  tl.  Resident  citizen  :  General,  (1 ;  BBb,  SO  etmlm.  LloeM«  »ot  twcd  to 
■Jaon  under  IB,  and  tlitae  nndw  Ifl  t^bi*  at  age  aoat  apfl;  in  vrltlns  aad  famlah 
written  coneent  of  parent  or  guardiau.  Trapping  license.  In  dtaoatlos  td  Iming  oQ- 
eer.  taay  be  issued  to  an;  minor.  Ltc^MC  dM  mialivd  of  raaldeat  tsr  haattas  •■  own 
taad  oafd  exetaalTelT  for  acrlcaltanl  porpoan  aad  am  wUeh  be  !■  actnaUy  doaiteUed, 
■or  tf  iFonen  or  DiBsra  aad«  18  to  teh.  Alteii :  OeacMl,  tU ;  Ari^  «1  (hwUcaat  Most 
own  real  estate  to  the  sgsessed  ralue  of  (GOO).     Issned  br  dty  ar  totm  ckrka. 

Bac  llmlta  and  poiatHlon:  One  deer.  15  Btar  aqnliTelB.  M  woodcock,  10  fuall  a  aoason; 
H  Bt»X  sgulrrels.  4  woodcock,  4  quail  a  da? ;  plisawnt^  2  a  day,  6  a  acaaoa ;  2S  docks 
(>ot  more  than  15  black  diKkal,  8  geeae,  B  bnuil.  15  la  all  of  plovow  aad  jtliawl^^ 
SS  Wtlwn  snipe,  GO  sor*.  aiid  Sft  In  all  ot  ether  rallB,  oMa,  ud  galHMlna  a  dar. 
Poaaniien  of  waterfowl  la  eooatlea  ot  Bamatalile,  BrUtol,  DDkea.  aad  NaatBdiet.  SDd 
of  plorera,  yellowleea,  aad  rails  permitted  daring  drat  10  da7a  at  cIosf  aeaaoa. 

Balat  The  sale  of  all  game  (except  hare  and  labMt)  la  prohlbUad;  prsTMed.  deer,  Boose, 
cariboo,  and  elk  lawfnllr  killed  and  Imparted  tnta  the  State  ander  wardea'a  tag  maj 
be  BoU  under  licenae  at  aa;  ticae.  Dntera  autr  a^  nnder  llc^oe  onglaAed  badles  ot 
plieisnnt,  Scotch  grouse.  Kanpean  black  game,  red-lejcged  partridge,  and  BgrpUan  «r 
migrator;  quail  Imported  bom  w]tlM»t  ttM  Vnlted  Stated.  Tb«  ahare  game  mast  l>e 
tagged:  fee,  S  cents  a  lag.  Hares  or  rabbits  lawtnlly  nscared  mar  be  aoM  at  anj 
tbne.  Live  quail  under  State  pemtt  aad  waterfowl  mder  PMrral  aad  State  permits 
mar  be  said  tor  pTopagatl<aL 

Bxport:  Export  of  qaall  and  rulTcd  grouse  taken  to  State  aad  of  all  Blgratotj  gainc  Urds 
prohllritod :  provided,  a  noareatdent  under  bin  IIc«bs«  sur  take  10  la  aU  aC  w«d  fowl 
and  qiiBll  Into  another  State  according  similar  privilege,  IF  carried  open  to  view  and 
the  commission  or  district  depatj  la  notUed:  provided  forthsr,  a  reatdetit  amg  eiport 
all  game  (eaoept  quail,  ruBed  groaae.  woodcock),  bat  more  than  two  da^  bag  Itmlt 
of  migratory  birds  shall  no!  be  exported  In  anr  one  calendar  weA.  Mo  game  lilegailT 
taken  shall  be  exported. 

MIsfFilsniiaii  Deer  mnr  be  taken  with  a  ahotguii  oolr.  Cnlawfnl  to  hunt  ar  kill  game 
wllb  rifle  or  revolver  daring  open  Mason  for  deer. 

<  MatiachtuHt*  r  OovpTTMr  mar  aospend  open  aeaaona  daring  fUieaw.  draa^n. 
'  Commission  ms;  open  aeason  oa  pbeaaanta. 

■  l.lcenHp  reciulred  to  flifa  In  ialand  wat<n  whkk  have  beta  atoefced  with  Oah  hr  the 
eaatmlBSltiB  slace  January  1,  LSIO. 
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MICHIGAN. 
Omb  «■■■■■:  >  DatenliKliMlir. 

I>ew  (see  exceptlMu) Nor,  10-Noi.  30. 

Mucepttoiu:  Deer  Id  ml  coat,  rawn  Id  Bpalte4  coat;  all  dnr 
!■  Bar,  Clare,  Emmet.  Olndwln,  Huron,  Lake,  Uldlind,  MIn- 
■aohw.  Newijio,  Oixana,  Ogtaaw,  Oaceola.  0(s«8D,  Bd*- 
coBDioa,  Tnsoola  Cvutleii   (1S23). 

Babbit  (see  eiceptlon) ...Oct.  l-Uar.  1. 

Emeeption:  Soutk  ol  tvWBShip  21  Dorth Nor.  1-Uar.  1. 

S«alnvl   (foi) , Ort.15-Oct.ai, 

EaKed  gronae  (parlridce)   (see  eic^ptloD) Oct.  l-Oct.31. 

Mmue^tlim;  Lower  P«nlnaiila .Vot.  1-Kov.  SO. 

Woodcaek ...Oct  ]-NoT.2a. 

Dock,  cooae.  braat.  WtlaoD  salp^  coot.  KaUlBul<> S«pt.  lA-Dec.  SI. 

ItUiA-tidlled  BDd  KoMea  plonra,  jeUawlecB H^t.  lO-Dec  IS. 

Bail jBept.  le-NoT.  SO. 

Ha  ap^  aaaaaa:  Elk.  mooac.  carllMD.  Europeao  partridge,  doTc,  aqulrrel  (dcept  lax 
iqalrrel),  quail.  iDtrodoced  pheaaanta.  blai&  gaBW.  eaprreallile,  haacl  grouac,  Caoada 
«r  Epmee  srouM^  pnlrte  cblckcBl,  wild  tarker  (1931). 
Biallai  UaMMMi  *  Noorvaldcnt  or  alien ;  D«er,  fSS ;  amall  same,  flO.  Bealdeat :  De«r, 
(l.Hl;  aDiaU  gaiae,  (1.  laaiied  b;  conntr  elerka,  eemmlnloner,  or  deputy.  Biport. 
Ismpd  bT  commixHlonn.  (10.  Ucsnaea  teiHd  to  ppnona  ODdcr  IT  and  orer  12  OD 
applifatton  of  parent  or  goardlan,  who  ainat  accoBipaDy  iDcb  minor  «h«n  hunllD(. 
No  ILceDiw  requ[rcil  of  midentB  or  minor  cblldren  buDtlng  small  fame  od  own  iodoned 
knd  OB  whleb  tb^  reatdCL 
Baa  liBHa  and  paaainiaa!  ODe  deer  a  axaon,  K  partrldce  %  daj.  10  Id  poaaeaalos,  25  a 
Maaaa ;  ^S  docka  and  coots  a  da;  or  Id  poaaeaalon,  00  a  cBleodar  week ;  6  ■acne  atid 
bfant  a  day  or  la  poaaeaaloB.  25  a  aeaaon ;  6  woodcock  a  daj.  20  In  poueaalon.  25  s 
■eaaoD ;  15  WliaoD  nipe  a  daj,  25  a  aaMon ;  U  Id  aU  of  bUck-lMlUad  and  soldcn 
^■vera  and  rrtlowkga  a  daj,  2S  a  B>aioD :  BO  aoitt  and  25  Ib  all  of  other  rails,  coota. 
and  BBJIlDuleH  a  da;,  rossewiioD  of  migrator;  birds  permitted  during  Srst  10  daja  of 
close  aeasiiD,  ruffed  grouse  (partridge)  darlag  <rat  80  daji  of  clone  aeaaon,  and  other 
^Be  dorlBK  flrst  5  iaja  thereof.  Camping  party  of  ati  or  not  leu  thaa  four  UcCDied 
hnotvra  nalDtalniug  a  camp  of  not  leas  than  foor  persona  for  not  less  than  seTea  days 
may,  ander  permit  (tee  tS),  kill  on«  deer  (or  camp  purpoe^s. 
Sahi  Sala  prohibited  of  all  protected  game,  eicept  rabbit,  provided  deer  aklaa  and  grpOD 
or  BOBOted  bnck-deer  heads  lawfolly  takeD  may  be  aold  under  permit.  Daalera  may 
S(U  andn  UceDse  uoplocked  carcasses  of  pheasants  of  all  Bpeclea,  Scotch  grouae,  Euro- 
pean black  game,  Md-legged  partridge,  Bgrptlaa  qaall,  BuropanD  red  deer,  fallow  deer, 
r«e  bock,  aDd  reindeer  lawfully  Imported  frmn  another  State  or  country,  U  propprly 
tiggid  on  arrlTal  In  State.  Licensed  retail  dealer,  club,  hotel,  restaorant,  etc.,  mny 
•eU  portion  nt  said  Imported  and  tagged  game  to  patron  or  customer  toi  actoai  con. 
■umptlOD  or  use. 
■ipaiti  Bipart  profalbltad  of  all  proteetad  game. 

Maatpttoiu:  (1)  Deer  may  be  tran^WTted  ontslde  the  State  (o  reach  a  point  wllbin 
the  State. 

(3)  Nonrealdent  llceBSea  may  talce  oat,  aa  band  baggage,  open  to  view,  1  day's  bag 
limit  of  blrda,  and  may  ship  one  deer  when  license  tag  and  seal  are  attached.  It  per- 
mit Ml  back  of  llcenae  conpon  la  canceled  bj  agent  at  initial  point  of  biillng. 

(3)  landowners  and  members  of  cluba  owning  game  preaerves  may  take  out  as  hand 
baggage  dnrlng  opm  season  under  a  flO  permit  from  State  warden  20  docks  or  other 
migratory  birds  killed  by  them  on  their  own  premlaea,  but  not  mora  than  two  days' 
Ihnit  of  migratory  birds  shall  be  exported  In  auy  one  calendar  week. 

(4)  I>eer  sklna  and  green  or  mounted  bock-deer  heads  may  be  eiportod  under  permit. 

MINNESOTA. 
0|W  susiBi    *  Doles  toelutl re. 

Deer,  bnll  nM>os«. Nor,  15-lx^.  r.. 

Black  bear,  rabbit  (see  exception) Uuproiecttd. 

B^replUm:  Varying  hare,  or  snowshoe  rabbit,  aDd  Jack  rabbit— Oct  IS-Uar.  1. 
Biiairrel _ - Oct.  15-Mar.  1.* 


laone  may  be  shortened  or  dosed  by  order  of  commissioner. 

•FishlDg  liceDses:  NonresUent  (males  over  21),  general,  fj  (after  Jan.  1,  1920.  fi-s 
■t) :  special,  (1  (llsb,  except  brook  trout), 

*  JftMissata :  All  hODtlDg  prohibited  wlttiin  3  miles  of  the  corporate  limits  of  Dulath, 
Hiaawpolia,  aad  St.  l^uL 

•S^nlrrels  protected  withio  corporate  Ilndta  of  any  city  or  Tillage,  or  wttlilv|,one- 
iMtrth  mile  thereoL  --'' 
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Orcn  MOMB*— Cod  tinned.  DatetU 

Qnall - Oct.  15-Nov.  30. 

Duck.    gooK?.    braut.    coot,    galllnulea,    Wilson    snipe    or    JackHDipc. . 

jellowlesB Sept.  Itt-Kor.  W. 

Ball Sept.  16-Dec  31. 

No  apcn  KMon:  Elk,  cow  mooae.  cartbon.  Imporln]  pheaaanta,  woodcock,  npland  plorer, 
doT«,  and  ruffed  grouae  (1&20),  prairie  chicken,  pinnated,  wblte-bceaated,  and  aharp- 
Ifliled  irronae  (16^21 :  black-bellled  and  EOlden  ptovera. 

HDndnK  and  flihisc  Unnaia:  Nonreaident  or  alien:  Aulmala,  ISO;  birds,  (IS;  iasoed  by 
commlBBlaDer.  Flabiug  license,  tl  (not  reqaired  of  person  under  10  rears  of  agt}- 
ISBned  br  commissioner,  count;  •uditars,  Ksme  wardens,  and  agents.  Besident :  Ani- 
mals, tl  1  birds,  tl ;  flsb,  tl'  laaaed  by  coanty  anditor.  Not  Issued  to  person  nnder 
.14  yenrs  o(  age.  Owners,  lesaeea,  or  membera  ot  tlieir  Immediate  families  meir  bont 
withont  license  during  open  season  on  own  or  leased  land  occnplt>d  by  tbem  aa  per- 
manent residence.  Unlawtn!  to  enter  growing  grain  flelda  toi  purpose  of  hnntlDg  wlth- 
oat  permiaaion  of  owner. 

BaE  llmita  and  paia wlwi ;  One  deer  or  1  antlered  moose  (bat  not  both),  a  seamni ;  6  geeae 
a  day  or  in  possessioD ;  1C>  In  all  of  dacka,  coot,  icalliDnles,  Wllaon  snipe  or  Jncknilpe, 
ycllowiegs,  and  rails  a  day,  4S  In  posacsBlon  :  10  qnall  a  day,  20  in  possession.  30  a 
seaeon.  Poaseiwlon  permltti'd  during  flrat  6  days  of  closed  season.  Under  permit  or 
tags  deer  and  moose  may  be  posaeaaed  to  February  28,  migratory  birds  for  10  daya 
after  close  ot  season,  and  other  game  blrda  to  January  31. 

Sale:  Sale  ot  all  protected  game  prohibited,  provided,  hides  of  deer  and  mooae  legally 
killed  may  be  sold. 

Exiwrti  Export  of  all  protected  game  prohibited,  except  nonrelddent  licensee  may  aliUi 
home  in  open  season  under  hia  license  coupons  1  deer,  or  1  ball  moosp,  and  26  birds 
lawfully  taken  by  himself,  but  not  more  than  2  daya'  limit  of  mi^ralory  blrda  ahall 
be  eiported  in  any  one  calendar  week.  Deer  and  moose  hides  lor  tanalng  and  heads 
for  mounting  may  be  eiported  when  tagged  with  license  coupons. 

MiKtUuHaa:  Onlawlul  to  carry   gun  in  motor  vehicle  onlesB  taken  apart  or  contained 

MIBBI8SIPPI.[> 
Open  ■uBOBsit  Sates  inctiimtit. 

Beer  (male),  bear Nov,  lI^Mar.  1. 

Rabbit,   squirrel Unprotected. 

Quail  or  partridgs Nov.  l-Har.  1. 

Wild  turkey  gobblers Jan.  l^tay  1. 

I>OTe — 8ept.16-DeC.31. 

Wntrrfowl,  Wilson  snipe  or  Jaeksnlpe,  coot,  poule  d'enu,  gallinule, 

Nov,  1-Jan.  81. 


Bail  other  than  c 
No  open  sHien:  Does;  turkey  heoB  (1S21). 

Hantlng  Heensts!  Nonresident,  S20  (county  license).     Issued  by  sheriff.    Landowners  and 
their  nonrpaldent  relatives  and  friends  may  bunt  without  license  during  open  aeaarai 

Bag  llnlta  and  posiesaloni  One  deer  a  day,  6  S.  Beasoil ;  20  docks,  8  geeee,  S  brant,  IB 

In  nil  of  plovers  and  yellowlegs,  2S  Wilson  anipe,  6  woodcock.  20  doves,  15  In  all  at 
rails,  coot,  and  gallinnles,  but  a  miied  bag  slull  not  exceed  20  birds.  PosaeasloD  of 
migratory  birds  permitted  during  first  10  daya  ot  close  season. 

Bak:  Sale  of  all  protected  game  prohibited. 

Bxpsrti  Export  of  all  protected  game  prohibited. 

uasoDRi. 

Op<B  aeaaanai  Bate*  InoIlMllK. 

Deer  (back) .Nov.  1-Det  31. 

Squirrel June  1— Dec.  31. 

Qusll   (bob white  partridge) Nov,  10-Dec. 31.' 

Wild  turkey Dec.  1-Dec  81. 

Duck,  goose,  brant,  Wilson  snipe,  coot,  galllnnles,  black-bellled  and 

golden  plovers,  yellowlegs Sept.  1«-Dec  3L 

'  IflnlnHppi:  Local  regulations  of  boards  of  supervlsora  may  also  be  In  force,  bat  those 
relating  to  migratory  Uids  must  not  be  inconsistent  with  Federal  regulations. 

'  ttUiovri:  Upon  petition  of  100  bouaeholders  to  the  county  court,  at  any  regnlar  or 
special  term  thereof,  more  than  30  days  before  a  general  election  to  be  beld  In  aocb 
county,  the  ^oestlon  of  a  close  season  on  quail  tor  the  next  two  years  In  mek  eoonty 
may  be  submitted  to  the  quallfled  votera  therein  at  the  election.         (  \  \   \l^\  ■ 


GAME  LAWS  FOB  1919. 


ehlckni   (pinnsted  groiue),  Imported  pbeasaDtB,  «thcr  lutrodDced  Kime  blidB,  doT«. 

HMtlag  md  Asfafiw  UeciuM:  NoorMldent  or  Kllan,  flO;  llib  <Hily.  93.  laaed  by  eommta- 
ttOBCT.  Realdtnt,  Statp.  |2.S0;  Montr,  fl,  good  IQ  COOatT  o(  re«ldeDC«  or  adJalniiiK 
comnty:  Ssb  ooly  (State),  fl.  Iwned  b;  county  clerk  or  llceoBe  cailector.  FMrinc 
llcraae  Dot  nqulred  In  cnnoty  of  residence  nor  of  women  aod  mlnorg  wbo  are  dtlwiu. 
Owners  and  teiuuita  of  acrlcDltnrnl  lands  and  member!  of  family  under  SI  may  bnnt 
wlthODt  llcttiHe  doiinx  open  seiMD  on  own  or  leased  land.  Hunting  on  lagd  ot  an- 
other prohibited  wlthaat  bla  consent. 

Bac  HaHa  and  ptttrnkni  Ona  den,  4  tntlfTa  ft  asaMn;  1  tartey.  10  goall,  15  dm^ 
8  setae,  8  brant,  IS  In  all  ot  plovers  and  yellowtesa,  15  WIIbod  snipe  a  day }  IS  calls, 
in  coota,  16  xalllnaln,  bat  not  more  than  26  In  all  a  day  or  In  posseaalon ;  or  2  tnr- 
kiTB.  IG  quail,  25  ot  any  other  apeclea  of  bird*  In  poaseealOD.  PoxEesnlon  of  migratory 
Urds.  except  doves,  permitted  daring  flrtt  10  dayt  of  close  season ;  other  game  dnring 
flnt  S  days  thereof. 

Salst  Sale  ot  all  protected  gaou  prohibited. 

BsPMti  Eliport  of  all  protected  game  prohibited,  eicopt  game  may  be  exported  nnder 
resident  or  noDresldent  license  U  carried  ojieul)'  as  baggage  or  pxpress  or  Id  owner's 
posseaalon  and  accompanied  by  blm,  bnt  more  than  2  days'  limit  o(  migratory  birds 
ahall  not  be  exported  In  any  one  calendar  week.  Export  (except  Of  qaall)  tor  sclen- 
tlOe  or  propagating  purpoeea  allowed  nnder  permit. 

MONTANA. 


r  (aee  exception) 


Bateplltm:   Deer   In   Custer,    Dawson,    Blcbland.    Bosebud.   and 
YellowEtouc  Conntles  (1022)  ;  In  RooseTdt,  Sheridan,  and  Valley 
CoDDtlea  (1631). 
snk  Id  Carbon,  Madison,  Park,  Stillwater,  Sweet  Orass,  and  ports  of 

Beaverhead  and  Oallatln  Connttea Oct.  lO-Dec.  24. 


In  Flathead,  Lincoln,  Teton,  and  parts  of  Orantte  and  Uls- 

sonla  Conntiea OcL  15-NoT.  80. 

Pheaaant,  partridge,  prairie  chicken,  sage  hen,  fool  hen,  gronse  (aee 

exertion) Sept.  IS-SepLSO^ 

S*ocp»an:  tn  Eoosevelt,  Sheridan,  and  Valley  Coontleg Oct.  1, 1921. 

Dnck,  goose,  brant Sept.  I6-N0T.8O. 

Black^iellled  and  golden  plovers,  Wilson  anipe  or  jacfcsnlpe,  yellow- 
legs,  coot,  galUnoles Sept  16-Dee.  81. 

Ball  other  tban  coot  and  galUnuIea Sept.  1-Nov.  80. 

No  apcn  sasssni  Sheets  goat  (1S22)  ;  «lk  (except  as  above) ,  moose,  caribou,  antelope,  Uboh 

or  bolfalo,  qnati,  Introdnced  pheaaiiDt,  dove. 
Bnrttoic   and  ■•Una'  Honsca:   Nonresident :   General,  ISO;  Urds  and  flsh,  (IS ;  fish,  |3. 
Allen:   General,   $00;   Oah,   IS.     Bealdent ;   General,   (1.60.     Qulde    (resident),   tlO. 
Shipping  (export).  SO  cents.     Issued  by  warden  or  deputy.     Elk  (special),  t2S  (S  dk 
In  Park  and  Oallatln  Countlea.)     Issued  by  warden. 

No  llcenae  reqnired  of  female  under  18  or  of  male  under  14.  Allen  not  holding  a 
hunting  license  required  to  obtain  from  Harden  {25  license  to  possess  flrearms. 
Bac  Hwlts  aad  posmriMi  One  deer.  1  elk  a  seasoa  except  fa  Oallatln  and  Park  coontlea 
where  2  elk  may  be  taken  nnder  special  {25  llcensp;  5  In  all  of  grouse,  partridgea, 
prairie  chldiens,  tool  hens,  pheasants,  and  sage  beus  a  day  oc  In  possession ;  20  dnck^ 
8  geeae,  8  brant,  IS  In  all  of  plovers  and  ydlowlen,  25  WllsoD  snipe,  SO  sora,  2B  In 
all  of  other  rails,  coot,  and  galUnules  a  day.  Poasesalon  of  migratory  birds  except 
waterfowl  permitted  during  flrst  10  days  of  close  seoBon. 
Salri  Bala  Of  all  protected  game  prohlNted,  provided  merchant  or  hotel  or  restaurant 
keeper  may  seU  game,  except  migratory  birds,  killed  outside  the  State,  tinder  permit 
mounted  speclmena  or  btdea  or  heads  ot  game  animals  or  birds  lawfully  taken  may 
be  sold. 
Kxpaxti  Biport  ot  all  protected  gome  prohibited;  provided  game  lawfully  killed  may  be 
exported  to  open  season  mider  bunting  llcess?,  an^  shipping  permit  (fee,  BO  cents) 
from  State  warden ;  total  shlpmeots  under  one  llceune  sball  not  exceed  season's  bag 
limit,  and  not  more  tban  2  days'  limit  of  migratory  birds  shall  be  exported  In  any  ooe 
ealeodor  week ;  packages  to  be  labded  to  show  contents. 
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NEBRASKA. 
«a  ■■•■•■>)  Dmtf  ImtHrire. 

tlqalnel  (inj,  red.  (oi.  timber) 0«.  1-^ov.  30. 

Pralrl*  dilekaa,  M«a  thkkn.  gTaue Brpt  15-t*av.  IS. 

Itadc  eooM.  W»Bt,  WUmd   aUpe   or  jBckaolpr,  j*nowl*«B,    roal, 

■BlUD*lfl« 8iVt.  I«--Dre.  M. 

KbUj,  otbei  thka  coot  and  ■•UJHlea S»pt.  1-Nor.  M. 

!••«  Mwest  Doer,  «lk,  B«t^MM«  (|a«U,  |Mrtrl4>«  pbra.Mut,  pUmlsaB.  lalrodweH  bbdii- 
Mrtldti 

0«*r  or  Itf  f  ■■)•  bmit  U4I  flab  witboat  neeBiW' 
duriDS  open  eenBon  on  laada  on  irhlch  be  resldfa.  No  Ha»M  iT<|iilr«>d  Iv  »>l»  a*dpr 
18  if  a«eonp»Bl«d  hv  pweat  or  (vardlta;  Mal»  aiHItr  IB  and  ftMal*  maj  Hsk  vttbout 
if  aDrMbor  HlUtual  pomtMls)*  or  tnta  blgfevnr"  i>ntlilUted. 
■  avtlrr^^  10  pralrla  Alck«Bii  or  icnimp.  SS  ducks  ■  tfa;  : 
a  day.  10  In  aU  U  pniMrian;  U  WUkhi  aatp*,  15  in  all  o(  pIoTers 
«  son,  and  IS  te  all  of  otbu  raUa,  CMta,  aad  galHanlM  a  day  :  2n 
H]iilrrel!i.  10  prnlrlc  chlckcnB  or  RronBe,  10  wild  gfieee  or  brant,  or  SO  la  alt  ot  Mkpr 
KSDIC  blrda  In  poBaeBsloii.     PasaeaaloD  permlttod  dnitaf  Siat  0  daTB  at  doae  acaaoB. 

■alM  Bala  of  all  nrotccted  nm*  fcablbHad. 

Mwarti  Siport  of  all  pcctMrtnl  aano  prakWteA  e«*pt  aonnddMt  bit  riilp  so  Mrd*  out 
«1  State  la  a  aeaaoa  ODdtr  hmtlaf  Ueeaae.  bat  mmai  gtre  eommoB  carrier  tBTnliv  ui 
Biuib»r  aad  Modi  of  btrAa,  ^nat  bava  dttiUt  of  rtlprirt  aiarktid  tm  Hn^Bsn.  aod  aas«t 
occooipan}'  tbe  shLpm^nt.  but  man  tkan  9  4hf*'  KmU  at  Mlgratary  MrA  akBll  not  K- 
exported  Id  an;  one  calendar  week:  package  to  be  labeled  to  Bbow  coDtcnts  nod  iinm.' 
nnd  addreKB  ot  owner  ot  coostgnor. 

NBVAbA. 
Open  Kuonii'  Dmtei  tnctuMre. 

Doer Oct.  13-Noii.  15. 

Prairie  chicken . Oct.  l-Jaa.  10. 

Sage  hen Jnly  »n-Spi)t.  1. 

DoTB Sept.  l-Det.  1."..' 

Duck,    goose,   brant,    eeot,    galltnnlM.   'WtliMi    mlpe   or  Jeekmlpr, 

blsck-bellled  and  rotMn  plorera,  yellowlega JJept.  1*-Dec.  31. 

EnilB,  ottuT  than  csjot  and  gafflnulea .Bept  1-Not.  ;!ii. 

No  opM  Mana:  Klk,  astelop^  abeept  SoM  (lOSO)  ;  pbeaaanta  (1920) ;  raountaio  <tuuii, 

KfouBe  (1622). 
■uMhx  Birf  tmUmr  Hceiwai  NoBrentdeat:  Oane.  |B :  tlBh,  IB.     Allen;  Ftsh,  (13.     Rixl- 
dent  clelien  :  Oame,  fl,  fish,  fl.     Isniod  b;  eonnt;  cIcrkB  and  wardens.      Atlcas  pro 
hibtted  from  boiitlDg.     No  Hc«tiM  rcqnlred  of  bar*  or  glrlg  under  14.     Landowners 
may  hunt  and  Bsh  on  own  land  without  tlcensp  dnrlng  open  BeasiHi. 
Wmg  nmlla  and  »nm»l«n;  One  deer  a  »MtBOD :  10  aage  hen*.  IB  ducks,  5  Keese.  S  brant. 
15  snipe  a  da;  or  la  poaseaslon ;  IS  tn  all  of  plOTSra  aad  reUawlegi.  50  non  and  2S 
tn   bH    of  nth^r  rtlle.    coots,    and   jrnnioolea,   and    BO    aoTPs    a    itf.     PonsesslOB    or 
mlKralory  birds  permitted  during  SraC  10  da.vs  ot  close  s«ai>on. 
Bski  Sale  of  alt  protected  game  prohlhtted, 
Bxparli  Export  of  all  protected  game  prohibited. 

NEW  HAHPfiBtSE. 
Opea  KSWBS:  *  Dmtm  tB«to«i*c. 

Deer  In  Cooa  Couatj -OlL  Ifr-Dac.  IS. 

In  Carroll  (except  tovn  of  lloultaBhw«uKh)  and  Graftoa  Couiitk!i No*.  l-Oec.  15. 

In  rest  ot  Stole Nov.  16~J>c.  15, 

Ilnre,  rabbit <k't  1-Feb.  20. 

QuaU,  partridge,  cuSed  gToaBe.  woodcock ..Oot.l~Nov.  SB. 

Tmek.  noose,  brant,  ^llBon  snipe  or  Jacksnljw,  cool.  lalllnBlea Sept.  1«-Dec  81. 

Itlack-iH'llli-d  aad  golden  plovers.  ;ellowl*gs lag.  Iti-Nov.  30. 

Balbi,  other  thaa  coot  aad  gallliMilM .Swt.  l-Non.  30. 

Ns  apea  Maaoat  Klk,  mooae,  carlhoB,  dove,  phinsaat,  Buropeaa  partrtdgif:  tf*t  sqatrttl 
{19tf4l. 

^Xrra4a:  Coantj  commlasloaers  tnar  ahart(<B  opea  seamms  on  game  and  wltb  ajwraval 
of  i^tute  norden  may  Ox  w-aauua  on  vallej'  iiuaU  and  may  atLacteu  xfaun  an  doraa. 
<  .\'i.-ir  /inniuMic;  Goieinor  aad  cdubcU  a»j  auspend  opra  season  tn  llMC  ot  cieeMive 
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Maatimg  urf  UUmm  HcuMst  Nooreildcnt:  Game  and  flab,  |15;  lUli.  tl.  Betldcot 
OuK  utd  Oali,  11.  Boldent  ■oldlan  and  Milan  orer  70  T«ar>  of  Bge  idmj  hniit  and 
lUk  wUbovt  a  licaaae.  Flihlng  Uceoaes  not  nqoircd  of  cUldren  nnder  16  Teara  of  ace, 
Bor  of  womtn  or  hUnd  people.  Iisncd  br  commiislonei  or  hli  ascot  in  eacb  town,  wbo 
wltb  few  ezcBfitlolia  is  the  tovn  deck.  Ucenaei  not  sniDtcd  to  EhUdien  nnder  18  reara 
of  ace,  and  onlr  wltb  written  coaient  of  parent  or  cnardliin  to  minors  under  16  rcaia. 
Ctilld  onder  IS  mar  bnnt  witboat  Ucenie  wben  accompsnled  br  licenced  parent  or 
caardlan.  Baild^t  owner  of  fara  landa  and  minor  cblldrea  ma;  btut  during  open 
■Mtaon  on  own  land  witbont  Itcense^     GnUe:  NonrealdeDt,  920 ;  resident,  tl>     Uaued  b; 

Bmg  Halt*  amA  paawiHliai  Two  d«eT  a  ■taaon;  S  bares,  R  goall  a  dar;  S  rolled  grouse  a 
da;.  26  a  Mason ;  5  woodcock  a  daf,  2S  a  aeaKm ;  20  dacka,  8  Ke«*e.  8  bcant,  20  WUaoD 
anlpe,  IS  In  all  of  plovers  and  jellowlega,  00  aora,  and  20  In  all  o(  other  rafla,  coota, 
and  KBlUnDlea  a  day.    Deer  ma;  be  poaaeaaed  for  a  reaaonable  time  alter  daae  of  open 

Bala:  Bale  of  all  mlsrator;  Hrda  prohibited.  Bale  tor  food  pnrpoaea  prohibited  of  the 
dead  bodies  of  Mt4>  bcdonxlDX  to  a  fanll;  an;  apedea  or  aabapeclea  of  which  la  native 
to  and  protected  bj  tlte  State ;  prorlded,  deer,  barea,  and  rabUta  ma;  be  aold  daring  tbe 
open  anaon. 

Kipwii  Export  of  ell  protected  game  proUbttcd;  |>rovt4«d  game  (exeept  rvffM  graose) 
iBi^rted  from  wttboat  tbe  Dnlti4  Btates  or  raised  In  prlrafo  prMprrea,  whan  tagg^ 
and  marked  to  ebow  kind  and  nnnber,  name  and  addrna  of  PODalsnor  and  eonalgnee. 
and  Initial  point  of  billing  and  destination,  ma;  be  exported  cm  accompanied  b;  tbe 
owuer,  bat  not  more  than  two  de;s'  limit  of  nlgratar;  Mrds  abaU  be  exported  In  an;  one 
csleMlar  wreh.  Qamc  (or  propagation,  tbe  bead,  hide.  feet,  or  fur  of  game  qnadrupeds, 
and  the  plumage  or  akin  of  game  birds  {necpt  migrator;  Mrda)  legall;  taken  and  poa- 
aeaaed  ma;  be  transported  without  being  marked.'  Nonresident  ma;  take  with  blm 
oat  of  tbe  State,  tiBder  bis  hnntlsg  llnnsa  and  permit,  one  da;'i  limit  of  game  bird* 
when  properl;  marked  and  tagged  and  two  deer  nnder  license  tagi. 

NSW  IKSBKT. 
Or**  iiaairi i  Dain taolarim. 

ItTOr»  (male,  with  hornd  visible  above  tb«  balr) Declft-Dec.30. 

&abtitt,   iquJjTel,   voail,   raffed  gronae    (partridge,   pnlrle   chidicn, 
Han«artan  partridge.  BagUah  «r  rlngseck  plteaaant  cocks,  wild 

turkpja J)OT.  10-Dac  10. 

Daek.  gooae,  brant,  coot  galliaalea Oct,  le-Jan.  Bl. 

Black-bemed  and  golden  plovera,  jraOowlega .1 Aug.  IO-Not.  BO. 

Oct,  le-DacSL 

Oct,  10-Nov,  80. 

■ah  hpoa)  other  than  coot  and  galllnalCB Sept.  l-Nov.  80. 

.- Sput.  l-Oct.  30.' 

I  I>ocs  and  fawns,  Bngllab  or  ringneiA  pheasant  bens  (1924) ;  doia. 
g  aad  laUng  Ikeaaaa:  Nonresident:  Oane  and  Bah,  110.10;  dab.  (2.15.  Brsidont 
male  dtlien  above  age  of  14 :  Oama  and  fish,  f  1.15.  When  applied  for  b;  parent  or 
trgal  gnardlan.  In  diacretlon  of  conmlialon.  Uceuac  ma;  be  granted  to  dtlien  Itelwe^n 
ages  10  and  14  to  hunt  when  acMunpanlad  b;  adult  bolder  of  a  general  Ucenac  ;  fee,  tl : 
Ismed  onl;  b;  commission.  All  other  license*  laaned  by  coont;,  dt;,  or  town  derk, 
■alaried  warden,  or  registrar  of  Ucenaia. 

Allen  prohibited  from  hantlnB  or  owning  sbotgnn  or  rifle  nnleaa  he  la  tbe  owner  of 
real  propert;  in  New  Jerse;  to  tbe  value  of  fS,000  above  atl  incombrancea,  In  wblcb 
case  he  ma;  secore  nonrealdent  Ucenae. 
Bag  llailia  and  Bn—aiiat  Ooe  deer  a  seasoit,  10  rsbUta^  10  quail,  8  ruffed  groase.  3 
EngHata  or  rlngoeck  pbeasnnt  cocks,  8  Hnngnrlan  partridges,  0  woodcock,  20  dnckH, 
8  escb  of  geese  and  brant,  a  da;  ;  2S  snipe,  19  In  all  of  plovers  and  yellowlegs.  SO  sora 
aad  20  In  all  of  otber  rails  (oursh  bens),  coot,  and  galllnulea  a  da;.  Possoaslon  of 
Blgtator;  birds  permitted  during  tbe  Snt  10  da;s  of  close  season. 
Ssbi  The  sale  of  deer,  squirrel,  reedblrda.  and  alt  Kama  birds  la  prohibited  ;  rabblta  ma; 
be  sold  daring  open  season  and  16  dafs  thereafter:  certain  Imported  gam^  also  ual- 
laid.  wood,  and  black  dncka  (whan  raised  la  captlvit;  nnder  Frderal  permits),  drer, 
and  pheasants  coning  from  another  State  ma;  be  sold  If  legall;  tagged  b;  State 
aathorttles. 

■  Fne  ITamptMrv.-  Bee  tec  MS,  Lace;  Art,  p.  63. 

■Vfit  Jerieii:  Wild  deer  ma;  be  taken  onl;  wltb  shotgun  not  amaller  tbaa  IS  gaoge, 
which  ma;  not  be  loaded  with  a  bullet  or  otber  missile  InriP'r  Ihnn  bucksbot.  Killing 
sfadeer  must  be  reported  to  commlaaionera  or  count;  warden  within  48  honnb 

'See  order  of  the  Secretar;  o(  Agriculture,  p.  TT.  ,,  i^  ,^  )OQ|c 
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EiDOrl!  Eiport  of  hare,  rnbblt,  eqiiirrnl,  woodcock,  wntorfowl.  and  all  protected  upland 
game  birds  Is  prohlbltod,  eiccpt  nonresident  licensw  may  carry  openly  from  the  State 
10  rnbbltB.  SO  mil.  50  rwdblrdR,  end  IS  in  all  of  othpr  eame  birds  a  day,  but  not  more 
tbaa  two  doyB*  limit  of  migratory  birds  ehall  bp  exported  In  nay  one  calendar  wert. 

Koeldent  may  remoTe  from  State  rerdbLrds  <do  limit),  SO  In  all  of  ploverv  and  yel- 
lowlegs.  SO  Wilson  Bnipe,  aod  100  sora  and  60  otber  rails  or  marsh  bens,  coot,  and 
gnlllnulea  n  week. 

HlKclUiwonai  rnlnwftil  to  nse  eholmin  or  rifle  bolding  mora  tban  2  cartrtdgei  or  that 
may  be  Qred  more  tban  twice  without  reloadtiiK' 

NEW  BIEXICO. 
Open  ■•aaono:  Dattt  incUuive. 

Deer   (with  hacna  at  least  G  Inches  In   lenslh),  squirrel    (taascl- 

earcd  Bray),  wild  turkey Oct.  20-Not.  5. 

Qoall  (eicept  bob-wbllp) Hov.  l-Dec.  81. 

Turtle  dove  find  wliite-wlnged   dove Sept.  l-Dec  IS. 

Dnck,  goose,  brant,  Wilson  anipe,  coot,  galllnnleB Oct.  IS-Jan.  31. 

Black-belllpd  and  golden  plovprs,  yellowlcgs Sept.  l-Dec  16. 

Kails  other  tbaa  coot  and  Ealllnules Sept.  1-Kov,  80. 

No  apen  iuuani  Does,  Sonoran  deer,  elk,  sheep,  soat,  antelop«^  buffalo,  bob-whllc  quail, 

pheasant.  ptamlgaD.  prairie  rblcken.  sage  ben.  grouse. 
Bandiig  aad  fiihinc   Utanmi  Nonieiildeat ;  Big  game,   Urd,  knd  Dab,   $35.25;  big  gune 
aod  bird,  S30.2S ;  big  game,  t2S.2S ;  bird,  f  10.25 ;  flsh.  (5.    Resident :  Big  game,  bird 
and  flsb.  t:i.Gn:  big  game  and  bird,  *2.25;  big  game,  Sl.SO;   bird,  tl-2Ci;  flsh,  (1; 
guide,  !S.£S ;  dupUcste,  (1.    Issoed  by  coont;  clerks  and  deputies  dcaigoated  by  State 

Baa  limit*  and  i— —  ■'--  ■  One  deer  a  aeason,  3  wild  turkeys.  20  qnail,  2G  dovee  a  daj  or 
In  posseBsion.  25  dacka.  S  geese.  6  brant,  2E  Wilson  snipe,  IS  in  all  of  plovers  and 
jellowlega,  SO  aora  and  £5  la  all  of  other  rails,  coots,  and  galllnules.  PoBsession  per- 
mitted during;  open  bsbsihi  and  first  S  days  of  doae  seasan.  Dader  permit,  game,  except 
migratory  birds,  may  be  held  In  storage  for  first  80  days  of  close  seasan ;  migratory 
birds  may  be  so  held  tor  a  period  of  10  days. 

galsi  Sale  of  all  protected  game  taken  la  the  State  prohibited;  provided,  geine  (except 
migratory  birds)  Imported  Into  State  by  hotel,  restaurant,  «(£,  boardlng-honas  keep^, 
or  dealer  may  be  sold  under  a  permit  good  for  not  more  than  30  days. 

Eiperti  Export  ol  all  game  taken  in  the  State  prohibited,  except  under  permit,  f««  tl.SS 
(1  deer  and  3  turkeys) ;  and  $1.25  for  l>ag  limit  ot  other  birds  and  Bsh;  bolder  of 
bunting  license,  uudcr  permit  from  warden,  may  export  game  or  blrda  lor  sdentlAe 
or  propagating  porposea. 

NEW  TOKK. 
Open  seaaonsi  >  Dates lodiMfiia. 

Deer  (except  fawns)  In  Adirondack  region' Oct.  1-Not.  IH. 

I>«er  (with  barns  not  less  than  3  Incbes  long).  In 
ristPr  County  and  towns  ot  NeTersink,  Corhec- 
tou,  Tusten,  Highland,  Lnmberlnnd,  Forestbarg, 
Bethel,  and  all  ot  towns  of  Mamakatlng  and 
Thompson  south  of  NewbQrgh  and  Coeheeton 
turnpike   In    SuIHtbu   County,   and   Deer   Park. 

in  Orange  County Nov,  1— Nov.  15. 

On  own  laud  In  Columbia,  Dutchess,  and  Bens- 

ivlner  Counties  with  ahotgtuui  0I1I7 Oct.  1-Nov.  15, 

Varying  hare,   rabbit  • Oct.  1-Jen.  81. 

Squirrel,  black,  grey,  or  toi   <na  open  Beason  in   corporate  limits 
of  city  or  village) -Oct  1-Nov.  IS. 

'  .WW  Tnrk:  When  date  of  open  or  close  season  falls  on  finnday,  season  opens,  except 
on  migratory  birds,  or  closes  on  the  preceding  Saturday. 

'The  Adirondack  region  comprises  the  counties  of  Clinton.  E^ssex,  PmnkHn,  Fqlton, 
Hamilton,  Herkimer.  Jefferson,  Lewis,  Oneida,  Oswego.  Saratoga,  St.  Lawrence,  Warrm, 
and  Washington. 

■Commisalon  may  shorten  open  seatODB  an  gune.  Oiien  sesson  on  upland  game  fix«d 
or  clospd  by  order  of  commlasioD  as  bdlowa:  CotUnttatt  rabbit  In  BIcbmond  County,  Oct. 
1-Nov.  14  and  Ian.  1-81. 
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Groase,  partridge' Oct.  1-Oct  Bl. 

Pheaaant,  male  only  (four  dsjB  only) (x,**' ^.^"A^' 

^Nov,  1  aDd  8. 

Walertowl,  WUahi  snipe  or  Jatisnlpei  coot,  galHnule Sept.  10-JDec.  81. 

Black-belllMl  and  golden  plovvra,  jvllowlcgB Aug.  JS-Not.  80. 

Woodcock -Oct.  1-Nov,  80. 

Ralls,  otli^r'  tliaa  coot  nnd  galtlnnles Sept.  1-Nov.  80. 

Na   affcn   ■fipnt   Elk,  moose,   caribou,   aotelops.   burns,   Hnugarlan  or   European   gray- 

leggpd  partridge,  dove,  and  quail  11920). 
MmmOma  liccoM:  'NoDreBldent  or  alien,  (10.60;  realdent.  fl.lO.      Inned  by  countj,  dt;, 
and  town  clerka.     Owner,  members  ot  Immediate  [amily,  and  tenaota  actually  oceupy- 
fng  cultlvati^  farm  land   may  bunt  thereon  without  license  durlog  open  season.     U- 
ceDSee  required  to  wear  button. 
Bbv   Hnita:   One  deer,   24   woodcock,  20  jfronso,   3  male  Introduced  pbeasaiita  a  seaaon ; 
6    varying  liareB  or  rabbits,  5  aqnlrrela,   6  woodcock,   4   gronae,   25  ducks,   8  gecHe,   8 
brant,  25  In  all  of  rails,  coots,  mnd  bens  and  galltnolea,  IG  in  all  of  piorers  and  yellow- 
leSBi  26  Wilson  snipe  or  Jackanlpe  a  day. 
pBMaaalani  Deer,  gronae,  and  pheaaant  during  open  season  and  B  days  thereafter;  migra- 
tory game  birds  during  o|>en  season  and  10  days  thereafter.     Deer  properly  tagged  may 
be  no^egEOd  under  (1  permit  to  Fibruary  1. 
Sals:  Sale  o(  all  came  birds  problblted ;  provided,  Tarylng  hares  and  rabbits  legally  taken 
In  State  duriog  open  season   (from  nltbout  State  at  any  time),  and  onplucked  car- 
caases  of  pheaaanla,  Scotch  gronse.  European  gray-legged  partridge,  Enropean  black 
Kame,  red-legge<l  partridge,  and  Egyplbin  quail,  and  earcnaaea  of  European  red  deer, 
fallow  deer,  roebnck,  aod  reindeer  Imparted  from  withont  the  United  States  may  be 
•old  under  license  at  any  time  when  duly  tagged. 

Ueensed  breedera  in  States  haTing  lawa  almllar  to  the  game-breeding  law  of  New 
York  may  import  tor  sale,  under  (5  license  and  cost  ot  loapectlon,  dOUestlcated  Ameri- 
can elk,  whlte-talleil  deer,  European  red  deer.  UJlow  deer,  roebuck,  pheasants,  and 
mallard  and  blacs  ducks,  when  duly  taxged. 

Head,  bide,  and  feet  of  qnadmpeds  legally  taken  and  poBsessed  may  be  sold  at  any 

BaDoil:  Export  of  game  and  birds  prohibited,  except  any  person  may  export  1  deer  and 
one  day's  bag  limit  of  other  game  In  one  day  during  open  season  by  means  other  tbnn 
common  carrier  or  parcel  post.  The  taker  nay  export  In  one  day  by  common  carrier, 
except  parcel  post,  one  day's  limit  when  accompanied  by  permit  which  shall  show  con- 
tents ot  package.  Head,  bide,  and  feet  of  animals  and  plumage  or  skin  of  game  birds 
legally  taken  may  be  exported  at  any  time. 

MlsccBaBtMia:  Himtlng  prohibited  on  lands  suppljlni;  any  manlctpallty  with  water  or 
OD  public  highways,  except  public  highways  vlthln  forest  preserve  eoantles. 

KBW  YORK— Lmg   laland. 
Opea  saaaana:  Cafes (aoluafce. 

Varying  tiare,  rabbit,  squirrel   (black,  gray,  fox),  quail,  pheasants 

(males  only) Nov.  1-Dec.  31, 

Bulled  gronse Nov.  1-Nov.  80. 

Waterfowl,  Wilson  snipe  or  Jacksnlpe,  cooi,  mudhen,  galllnulcn Oct.  10-Jen.  31. 

Blaek-bellled  and  golden  plovers,  yellowlegs Aug.  16-Mov.  80. 

Woodcock__- _„Oct,  1-Nov.  30. 

Kalis,  other  than  coot  and  galllnules Sept  1-Nov.  30. 

Na  npta  (caasa:  Deer  and  dove. 

Bac  Hialts  and  pumatan;   Forty  qnall,   15   rutfed  grouM',    SO  male  pheesBnta  a   heaaon  ; 
(I  quail,  2  ruffed  grouse,  4  male  pheaaents  a  day.     Par  other  bag  limits  sec  New  York. 
HaatlBs  llcenaas.  aala,  axport,  aalacdlaaaMSi  (See  New  York.) 

■  Kew  Tori:  Commission  may  shorten  open  seanona  on  game.  Open  season  on  upland 
game  fixed  or  cloaed  by  order  of  commission  as  follows:  Cottonfail  rabbit  In  Richmond 
County,  Oct.  1-Nov.  14  and  Jan,  1-.1I. 

■  Nonresident  fishing  license  fee,  t2J>0.  Issued  by  county,  city,  and  town  clerks.  Not 
required  of  person  uDder  16  years  of  ag°  or  In  International  boundary  waters  if  reHl- 
dents  require  no  license  in  that  part  of  those  waters  not  withlu  Jurisdiction  of  State. 


,,  Google 


FASBEKftS     BULLETIK  lOTI. 
NOKTH  CABOLINA.- 

Datet  iBchutre. 

Sett.  lO-^laF.  31. 

[.  stlllnulca Not.  l-Jut.31. 

Sept.  1-Dw.  15. 

Not.  1-D«.  31. 

.  Btpt.  1-Hvr.  80. 
.-Aiw.  IS-Mw.  1S.I 

.1  Twcntr-Bra  doraa.  26  dveks,  S  sent,  8  tmat.  9  wovdcorii.  7S 
WtlBOQ  snipe,  15  Id  all  of  ploTpra  and  ytllowlrca.  SO  sora  asd  3S  In  all  af  athn  laiLi. 
coota,  and  talUBOln  a  dax-  Paaaeaalaa  ol  migntar;  Uida  parmittPd  dariog  Orat  1* 
dajB  at  doaa  waaoa. 

8tf>i  Sale  el  ne4blTda  <TlceUrte>  aad  all  misrMBTT  Urda  prahlUted. 

Bip>ttt  The  export  Is  prohibited  o(  quail,  partrlds^  pheaaaat.  gmatc.  wtld  tartey.  aalp?. 
ahoiT  or  beaA  Urdo,  woodcatk,  taken  In  State. 

B^ei^tiotu:  NoBFcaldeBt  bbt  take  oat  oC  State  ander  hU  bnntlBK  lln-aap  W  tmail 
(partrldKM),  U  gnmae.  S  tvrkora,  and  00  In  all  ot  WIIk>d  aatpr,  plimra.  aad  r^Ww- 
I«g9  in  s  season,  but  not  more  tban  t«o  days'  Halt  of  ailBTatary  birda  Hlutl  he  ripartnl 
la  anr  one  cateadar  week.  Bzpoct  parmltted  under  pemlt  af  Aoaobos  Sodetjr  a<  rn^^ 
crooae,  wild  tinkcj.  wood«a^  nlpe,  aad  oUier  ahMeMrte  for  prers^tlon. 

MOKTR  BABOTA. 
0»Mi  ■■■■■«  I>iHra  iae<K«ii'^. 

Pralrfe   eUcfeen    (rluiated   szonae).   skarv-talled    (irhlt»«rfa>led> 

groose.  Uack-beUted  aad  loUn  pkmrB.  rrilmdega.  WUaaa  aalpe.-  8tv*.  IS-Oet.  16. 
Haired  cnntaa  In  DottliMUh  Canttv,  PoaUaa,  aad  BeolMte  Omb- 

tles  only -Ort.  1-Oet.l*. 

■nt Sapt  le-DM.   L 


Coot,  ganini 


Woodcock .Ort.  1-OM.  Ift. 

Ralls  other  than  coot  and  Ealllnules Sppt  l^iav.W. 

Na  •»•>  bmmk;  Dmt  (Ift^O) ;  eik,  nMwae,  anMap^  qnalt,  ruled  groma  (ciei^  aa  alMTi'>, 
English  and  Chlnt^e  ringneck  pheasaats,  Sangarlan  pBrtrldge,  dove,  woodcock, 

Baatlaa  llrt—s i  NoareaUeat.  (30;  rcaldent,  tl.  lasacd  bj  ccamdaataoets.  deputy,  w 
conaty  aodltoF.  AUena  not  p^raltted  to  bunt.  Pmsod  or  nembef  «f  fantly  pwaia- 
nntlj  TCaUtng  with  bin  aaay  knat  vltboot  Ucease  dnrlng  opea  aeaaaa  aa  awa  laad^i 
or  laada  coltlTBlcd  bj-  Mb.  ReeMent  Utease  but  l>e  lamifd  to  settle.  No  person  prr- 
■itled  to  enter  enlt^Tal«l  or  peauil  kuds  wltkant  cnrweBt  of  ownrr. 

Ba(  Ilnlli  and  pwiwilen !  Five  prairie  chlckeaa,  Hkari>.tB)led  Rrouae,  plorcn,  each  or  all 
eoiBMa(<d  a  dnr.  ID  Mck  or  all  In  pnaaeSskM  at  onp  time.  15  ta  all  of  ptoms  aaA 
rcUowicRS,  bnt  not  ntore  tkan  B  plmm  b  dar  r  S  ruffed  grmw  a  ds?.  10  In  poaraalOP  : 
ID  snipi^,  wnodroik.  rnlln,  dnoKE,  geese,  each  or  all  conibinnl  a  day.  hut  not  morp  than 
S  gpem>,  8  brant,  or  a  woodcock;  10  la  pe  sat  salon  ;  2&  In  all  of  rails,  coots,  sod  galll- 
nutes  a,  doj,  BeBldent  licensee  Dndor  permit  may  rctnin  not  to  exceed  SO  [ilniiated  or 
sharp-tailed  grauiie,  30  waterfowl,  bat  not  mote  tkan  CO  bltds  kk  all  during  llt&t  K  day? 
dC  close  Bcasoii. 

Babi  Sale  of  all  protected  name  prohltrited.  except  hides,  heads,  snd  tropMea  of  big  game 
lan-(ully  takes  ma;  be  sold  at  any  time. 

EKporti  lOiport  Of  all  pnilected  game  prohlhited,  except  aonrealdrnt  UceoaM  may  mrry 
with  blin  from  Btnte  under  license  tag  prairie  chlckrus  and  shnrp-talled  gr»VMt  not 
exceeding  20  to  all.  and  ducks,  geese,  and  hrant  not  rxceedlag  SO  In  all.  ai  a  tiital  of 
00  of  nil  birds  combined.  If  open  to  view  and  labeled  with  his  aBjn«  and  aAdrtsa  utd 
number  of  Us  llcens&  Not  mora  than  2  days'  limit  o(  algtBtoiy  birds  shall  br  ex- 
ported In  anjr  one  calendar  wed.     Board  may  grant  permits  far  tbe  export  ol  Hve 

>  Korlh  Carolina:  Only  the  Federal  aeasoua  and  otkrr  reatrlctlona  on  mlfTalorr  Mrds 
are  gtren.  Connty  seasoDa  and  protlsloiu  relating  to  Ikensei.  bag  limits,  sale,  and  export 
are  too  nnmerons  to  be  Included.  F^ll  Information  regarding  county  law*  miy  be  had  on 
appllcatloo  to  tbe  aecretary,  Andnbon  Society,  Raldgk,  N.  C.  The  county  lawa  abould  be 
consulted,  as  In  some  iDalances  they  problbU  the  huntiiic  of  mlgtatocy  gaaM  btrda  dnrlac 
part  of  the  periods  mentlaned  is  the  table.  Wood  dock,  ewaas,  roMas,  tarks.  and  certai* 
other  mifrmtory  birds  must  not  be  killed  at  any  time.  (Rce  Migratory  Bird  Resulatlona, 
PP.  71-77.1 

•  See  order  of  the  Secretary  of  Agriculture,  p.  77. 
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OAUE  LiWS  FOB  IBU.  31 

OHIO. 
Oftm   (HMU!  Dalet  lHctlt$ivo. 

Hare,   rabbit - —— Not,  IS-Isd.  1.' 

Sqnlrrpl 4pg.  20-S*pt.  20. 

Buffed  grouBe.  cock  pbeasuit  <iiitr<Nluc«d),  BuoBUlui  partxldxe Nov.  Ift-Noi.  29. 

Dark.  Rooso,  brant,  Wilson  snipe,  black-beltled  and  golden  plovers, 

jpllowltgB,   cooE,  falllnule* . Sept.  le-Deo.  31. 


HkUr.  otber  than  coot  and  galllaules Kot.  1-Not.  30. 

N»  apcn  Hwon:  Deer,  qaall.  dove. 

BbbUhi  m>d  Isbins  lk*na«:  Mouealdeat  dtlsen :  Qeneisl,  |lIk2S ;  Oab,  |2.  BMldent  eltt- 
■en.  tl.25.  Issued  by  county  and  townshlii  clerks.  Fetsoo  under  16  vhen  hnntloK  muat 
be  accompanEed  by  sdult.  Owners,  tenant*,  or  their  ehUdreo  ma;  tmot  vltbout  Itcenae 
daring  open  seoson  on  own  or  leased  lands.  Written  permission  required  on  land  of 
nnother. 

Bast  H»lts  and  pBiHilan ;  Ftie  SQulirels  and  10  rabbits  a  day  or  in  possession ;  3  rufFed 
grouse.  3  cork  pbeasauts,  and  fl  Hnnfarlan  partrtdce,  15  In  all  of  plover*  and  yellow- 
ItKs.  15  Wilson  snipe,  S  woodcock,  S  (eese,  21}  ducks;  K  sora  and  2S  In  all  Of  other 
ralbi,  coots,  and  galllnnle*  >  day. 

gak;  8ele  probtbitrd  of  all  i»olected  game  (except  bare  or  rabUt  durtns  open  season). 

Expwt:  Biport  prohibited  of  all  protected  game  (except  rabltit)  takui  In  Btats^  provided, 
«  Donreeldeot  may  take  with  him  from  Btate  under  his  hunting  license  2S  pieces  of 
game,  bat  not  more  than  2  days'  limit  ol  ntlgratory  birds  shall  be  exported  by  one 
person  In  any  one  calendar  week.  Pnckagei  containing  game  or  fnr.bearlnf  animals 
or  pnrta  thereof  must  be  marked  to  show  contents.  Initial  point  of  blUing,  aod  names 
■Dtl  addresses  of  conBlgnor  and  consignee. 

OKLASOMA. 

09tm ■■!'  Datetlit^iukte. 

Quail Dec.  1-Dec  81. 

Suck,  goose,  brant,  WUson  snipe  or  Jacksnlpe^  coot,  galUnules Oct.  le-Jan.  81. 

Bl«i-bellled  and  golden  plovers,  jellowlegs,  dove _ S^t  1-Dec.  IS. 

Woodcock— Not.  1-Dec  3L 

Balls  otber  than  coot  and  galllnalea Sept.  l-Hov.  30. 

K*  •»«■  shmb:  Deer  (1D22).  antelope,  prairie  chicken.  Importt'd  [AeasaDt.  wild  tnrk«y. 

HhMIbc  Mmsm;  Nonresident.  |15  :  allcQ.  |25  :  resident  dtlsen.  tl.25.     lasued  by  warden, 

deputy,  or  county  clerk.     A  person  nay  hnnt  without  license  during  open  aeaaon  on 

own  or  leased  prPmlses  actually  occupied  by  him.     Application  of  person  nnder  14 

Knst  be  approved  In  writing  by  parent  or  gnardlan.     Unlawful  to  shoot  on  or  acroaa 

highway  or  railroad  right  o(  way.     DnUllful  to  bunt  on  lands  o(  another  wltbout 

ovivr'B  pcrmlsalon. 

Bac  Ualts:   FUtecn  qnall,  ptaver,  Hilpe,  or  diiAs  a  day,  100  a  season ;   10  yellowle«s, 

but  not  more  than  15  la  all  of  plovers  and  yellowlega  a.  day ;  S  geese,  8  brant  a  day, 

bat  not  more  than  10  In  all  a  day;  GO  sora  and  25  in  all  of  other  rails,  coots,  and 

galllnulN  and  6  woodcock  a  day.     Fossesston  of  migratory   birds  permitted  during 

llrst  10  days  of  close  season. 

Sale:   Etale  priAlblted  o(  all  protected  game,  eicept  the  heads,  bides,  and  boma  of  big 

game  lawfully  killed  may  be  raid. 
Bxpacti  Esport  prohibited  ot  all  protected  game,  except  nonresident  licensee  may  otrry 
to  bis  home  two  days'  bag  limit  ot  game  birds  if  license  permit  Is  attached. 

DSBGON.) 
Ovui  SMsmsi 

DUtrlct  A'o.  i,'  west  ot  CoMMiet;  Dattt  iitcliuite. 

r>eer  (male,  with  homsl Sept.  l-0«t  31. 

eilver-gray  ■qolrrel,  dove Sept.  1-Oct.  31. 

Qoail  In  Coon.  Carry.  Jackson,  and  Josephine  Coantles  only .Oct.  1-Oct.  St. 

<  OAfo:  Landowners,  tposntB,  and  employees  may  take  bares  or  rattblts,  when  doing 
•abMantlaJ  damage  to  crops,  trees,  or  shrubbery,  at  any  time  except  on  Sunday. 

'Otiahoma:  Bear  tn  Blaioe,  Caddo.  Comanche,  Kiowa,  and  Major  Counties,  no  open 
■wsnn :  in  rest  of  State,  unprotected. 

'Ortffin:  Governor  may  auflpend  open  aetMn  In  time  of  dnngbL 

■  LHatrlct  No.  1,  west  ot  Cascades.  Includes  Benton.  Clackamas.  Clatsop,  Columbia.  Cooa, 
Curry,  Douglaa,  Jackson.  Josephine^  Lane,  Lincoln.  Lino,  Uarioo,  Uultnomah,  Folk, 
Tniamook.  Washington,  and  Yamhill  Counties.  District  No.  2  east  at  Caacades,  Includes 
all  other  counties  in  the  State. 
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FABMEIts'  BULLETHI  Mil. 


Op*D  Maun* — Continued.  nairt  inelmlre. 

Orouae,  malp  Cbinexe  pheaMiit  (sf*  eicppdons) Oct.  1 -Oct  31. 

Errcptiont:  Graus?  and  male  CblDpsc  phPBsnnt 

In  JackBon  Counl; Oct.  1-Oct.  10. 

CblpFsc   plieniiRnIs   In   Coos,   Cnrry,   and 

Jotiviibiiii!  Counties No  open  season. 

Rootr  or  bine  ETOnai>  In  DoDElaE  Connty.-Si'pt.  I-Sept.  30. 
Dnrk,   ROose,   brsnt,   Wllnan   snipe,   coot,   bla('fc-t>e11lpd   and   sotden 

plovers,  jellowlegB  {sre  eireptlonl Oct.  IS-Jan.  IB. 

£<iK(>elOR:  In  Clatsop,  Columbia,  Hnltooibali, 

and  Tlllamook  Coanlle* _Octl-D«.81. 

Ralls,  other  tbnn  coot  (spe  expeptloni _ Oct.  16-Not. Sa 

Exciptiaa:  In  Clatsop,  Columbia,  Uultnomali, 

and  Tillamook  Counties Sept.  18-Not.  80. 

Dittrict  No,  t,'  eati  of  Catoadei: 

Deer  (male,  witb  borns)   (see  exception) 8«pt.  l-Oct  31. 

Exri-pUon:  In  Cnlon  and  Wallowa  Counties Sept.  lO-Nov.  10. 

Qoall  Id  Ktamatb  ConntT  only Oct.  1-Oct.  10. 

Buffed  urouBc,  nqtiye  pheaaant.  blue  or  sooty  groDW?  ( pee  eicepi  Ion )  -  AuR.  IB-Oct.  81. 

E-rciptSan:  In  Union  and  Wallowa  Counties Aug.  l-Nor.  10. 

PralHo  cblcken  In  Sberman  and  Waaco  Counties  onlji Oct  1-Oct.  IB. 

Sage  hen July  IS-Aur.  31. 

Chinese     pheasants     In     Baker.     Oraat,     Halheur, 

Umatilla,  and  Union  Counties Oct.  6-Oct.  12. 

In  Uood  Elver  nnd  Wasco  Counties -Oct.  27-NoT.  3. 

In  Fcmalnder  of  district No  open  sea  son. 

Dove Sept.  l-OcLSl. 

Duck,  goose.'  TTIlson  snipe  or  Jackenipe,  black-bellied  and   golden 

plovers,  yellowlegs,  coot,  gnillnules Oct.  1-Dec.  31. 

Ralls,  olhor  Iban  coot Oct.  1-Noy.  SO. 

N«  B|Mn  Huen;  Doe  and  spotted  fawn,  moose,  elk.  antelope,  sheep,  coat.  Hungarian 
partrldiii',  bob-white,  prairie  cblcken,  Prankltn  grouse,  foolben,  wild  turkey,  sllTergrar 
Equlrrel,  quail,  and  inlroduccd  pheasants  (eicept  as  above). 
Huittns  and  flihlnc  Il«n«a:  Nonresident:  Game,  tlO;  alien,  gaa  License,  f25  (In  addition 
to  bnntlni;  nnd  nngllnf;  license)  :  Isnaed  hy  conrnilsslnners.  Resident,  game  and  flab.  SS; 
game,  $1.S0.  Angling,  resident  or  nonresident,'  II. SO  (not  required  of  female)  ;  tssuedby 
county  cterka  and  duly  appointed  agenta  throughout  the  State.  Licenses  not  issned  to 
persons  under  14  years  of  age,  who  may  hunt  with  gun  on  own  premises  or  tboae  of 
parent,  relatlvce,  or  gnardlan  only.  Unlawful  to  hunt  on  incIoBed  or  occnpied  land  of 
another  without  permlaaloo  ot  owner.  Unlawful  to  shoot  from  highways  or  railroad 
Tights  of  way.  Licenses,  good  for  life,  laaned  free  of  charge  ijy  county  clerks  to  ptoneen 
Of  State  who  arrived  prior  to  1860,  and  veterans  of  Indian  and  Civil  Wars  upon  proof 
of  service. 
Bat  limits  and  poaeuIoBi  Two  deer  a  senson ;  S  silver-gray  squirrels  and  10  qoall  In  7 
consecutive  days;  5  in  all  of  sage  hens  and  prairie  chickens  a  dnj.  tO  in  1  consecntlTe 
days;  G  In  all  of  ruffed  grouse,  pheosanlH,  and  aooty  or  hlae  grouse  a  day,  10  in  T 
consecudvp  days ;  8  Chinese  pheasants  a  day,  10  In  7  consecutive  days,  but  In  district  1 
a  bag  ot  10  sball  not  Include  more  than  3  bens  and  in  district  2  more  than  2  bras; 
10  doves  a  day,  30  In  7  consecutive  days;  2S  docks.  2S  Wilson  snipe,  IS  In  all  of 
plovers  and  yellowlegs,  2B  In  all  of  mils,  coota,  and  galllnolea  a  day  but  not  mote  than 
2S  In  all  In  one  day  nor  more  than  30  lu  all  In  7  consecutive  days :  8  geese  a  day,  30  In 
7  confiecutlve  days.  Migratory  game  blnJs  properly  tagged  may  be  possessed  during 
flrst  10  days  of  close  aeaaon  ;  other  game,  when  properly  tagKed,  during  close  season. 
Sal*:  Sale  of  all  protected  game  prohibited.  Qame  birds  (eicept  migratory  tillds)  and 
animals  Imported  from  without  the  United  States,  when  duly  tagged,  may  be  sold.  Tag 
fee,  a  cents  each.  CommlHslouers  may  make  regulations  permitting  the  Bale  of  game, 
exo'pt  migratory  birds. 
Kiporti  Export  of  all  protected  game  prohibited. 

■  Orei^on.-  District  Xo.  1.  west  of  Cascades,  Inclodes  Benton,  Clackamas,  Clatsop,  Colum- 
bia, CooH.  Curry,  Douglas.  Jackson,  Josephine,  lane,  Lincoln,  Linn,  Marion,  Mnltnomah, 
Polk,  Tlllamook,  Washington,  and  Tamblll  Counties.  District  No.  2  east  of  Caacadea,  In- 
cludes all  other  counties  In  the  State. 

'Unlawful  to  kill  ^ecse  at  any  time  on  Islands  or  sand  bais  In  the  Columbia  east  of  the 
Cascades  or  on  Deschutes  and  John  Day  Rivera  tootli  to  Junction  with  White  River  and 
Thlrtymlle  Creek,  respectively. 
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QAMS  LAWS  FOR  1919,  39 

PENNSnTANU. 
M  iriwi '  Oatt»  laclulse, 

Dr«i\ — male  wtth  horns  2  Incbrs  ftbove  the  hair Dec.  1-Dec.  IB. 

Bear Ort,15-D«.  15. 

Hbtc.  rabbit JfoT.  1-Dec  IB. 

Sqnlrrelm,  quail,  mffrd  gro\u«,  rlneneck  pbeasiDt,  BangBrtan  par- 


nnlra,  WIlBon  anlp^  or  ladsnliw 

Woodcock Oct.  1-NoT.  M. 

Kail Sept  1-Nor.  80. 

Bradbird . .fiept.  1-Oct  SO.* 

Blackbitd. Aus.  l-Nov.  80. 

N«  wfoa  M— I  Elk  (1021),  doc,  fawn,  dove,  loon,  crebe. 

■■aliBK  UccaH:  Nonresident,  (10.  Issued  bf  commlssloD  at  count;  treasnrcT.  Real- 
deot,  SI  tram  county  treasurer,  fl.lB  from  Jastlee  of  the  peace.  Ucensea  not  Issued 
to  minor  onder  ]4  jean  o(  ace,  and  mioor  between  14  and  16  must  fnmtsh  vritten 
roDBent  of  parent  or  gnsrdian.    Ucensee  required  to  «ear  tag. 

Resident  cICIsen  and  members  of  famll;  residing  apon  and  cnltivatliig  land  In  State 
■r  either  ownpr  or  lensee  maj  hunt  on  sacll  land  and,  with  consent  of  owner,  on  ad- 
JolnlDK  land  wltbont  a,Ii«nH-. 
Aliens  not  permitted  to  tauDl. 
Bac  Uialts  and  paMeotm:  One  deer   (6  to  party  ramplnjt  or  bunling  togetber).  1  bear 
{3  to  party  camping  or  buotinK  together),  40  rabbits.  15  hares,  SO  sqnirrela,  1  tnrkey, 
2B  qnsll   (Tlrgiuia.  partrldgF),  24  ruffed  groasp,  19  rlngneck   phearanla,   19  Bungarlall 
(gdall,  20  woodcock  a  season.    Ten  rabbits,  8  bares,  0  squirrels,  8  qnall  (Virginia  par- 
tridge), 4  ToffiHj  gronsp.  4  rlngneck  pheanaots,  4  Tlungarlsn  quail,  6  woodcock.  2S  ducks, 
8  geese,  8  brant,  29  Wilson  snipe,  IG  In  all  Of  ploven  and  yellowiegs,  SO  SOrs,  2S  Id 
all  of  other  rails,  coots,  and  galllnales  a  day.     rossesslan  of  migratory  birds  permitted 
during  llrHt  10  days  of  close  season;  other  gnme  during  llrst  30  days  thereof. 
SalBi  Bals  pnAlblted  of  wild  deer,  elk,  squirrel,  rabbit  or  hare,  wild  rlngneck  pheasant, 
and  Hangarlan  partridKe  taken  In  tbc  State;  and  of  quail,  ruffed  grouse    (pheasant), 
■  wild  turkey,  reedblrds,  and  all  other  migratory  birds  (wherever  taken)  ;  provided,  bemTi' 

blackblida,  Belgtan  and  Oemian  hares  may  be  sold  at-  any  time. 
Bapart:  The  export  Is  prohibited  of  all  protected  game,  provided  a  nonresident  licensee 
may  take  out  with  bim  on  (he  same  tonveyance  one  day's  limit  of  game.  Small  game 
to  be  carried  upon  the  peraon  In  hantlne  coat  or  game  bag,  or  as  hand  baggage,'  with- 
out a>ver.  Packages  conlalnlDg  large  game  to  be  plainly  marked.  Shipment  by  parcel 
poet  prohH>ltFd. 
Mannsanesi  tTse  of  autcHnatlc  guna  prohlUted. 

BBODB  ISLAND. 
B»ea  sissiaii  Dalri  lnet»Hv€. 
Oray  aqnlirel,  baic,  rabbit,  quail  or  bobwhite.  rnlfed  groose  or  par- 
tridge, pheasant Nov.  1-Dec.  81. 

Dnek.  goose,  braut.  coot,  galllnules Oct.  1-Jan.  15. 

Black-bellied  and  golden  plovers,  yellowlega Aug.  16-Kov.  80. 

WUson  snipe Oct.  1-Not.  80. 

Woodcock Nov,  1-Nov.  80. 

Ralls  (other  than  coot  and  galllnules) Bept  l-Nor,  80. 

Me  span  seaaaai  Deer.*  dove,  Hungarian  partridge  (1620). 

Reatittr  Btaasalt  NoorMldenl,  tlO.16;  alien,  f  16.16 :  resident,  fl.lS.  Issued  by  city  and 
town  clerks. 

Not  required  of  resident  or  bis  Immediate  family  to  hunt  on  own  or  leased  agrtcal- 
tnra]  Unda  on  wblch  actually  domiciled ;  aoDresldeut  owning  real  estate  valued  at  not 
leas  tban  8600,  and  nonresident  member  of  club  Incorporated  tor  hunting  or  Ssblug 

■PewMirlraoia;  Seasons  may  be  closed  on  petition  to  commission, 
■  Kee  order  of  the  Secretary  of  Agriculture,  p.  77, 

'Rho4e  I»lattd:  Deer  Injnrlng  crops  may  be  killed  at  any  time  by  the  owner  or  occn- 
fant  of  the  premises  under  written  permit  from  secretary  of  State. 
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34  FASUEBS'  BULLBTiN   VSeTJ. 

purpowB  prior  fo  JbQ.  1,  inOO.  wtilrli  nwn  ml  eninlo  nSHf^aoil  far  UmttoD  at  «>Ib« 
of  not  Wb  tban  $1,000,  mnj'  proourp  ItO'DSp  at  a  tff  of  fl.lS:  lloen^s  oot  isned  t» 
minors  nndcr  IS  j'^ani  of  aitf,  Conwnt  of  owner  require  for  buatlue  an  land  at  ao- 
othcr  from  Oct  IS-Dec.  IS. 
B*K  tln>)t*  utd  pouodon:  PlfTevn  iufia,  8  seeBe,  S  brant,  Q  woodcock.  IS  In  «It  of 
plovers  ani)  yi>lIoivI''e.s,  15  Wllnou  aaipc,  15  In  nil  of  rails,  coota,  and  Eallli>ul«  «  day, 
but  nst  more  Ihnn  15  gnmf  birds  of  all  kinds  Id  possraslon  at  onp  time.  t^MSpaaioD 
of  n-utPrfoiTl.  coots,  galllnnlce,  and  woodoock  permitted  darlnE  first  10  days  of  close 

Sale:  Sale  of  all  protected  game  blrdn  problbltnd. 

Exiwrti  Export  prohflilted  of  all  RHine.  provided  a  DonieBLdeat  licensee  may  take  out  undiT    ■ 
bin  license  10  wild  fowl  or  birda  In  one  calendar  year.  If  carried  open  to  view. 

SOUTH  CABOLINA. 


Bear;  rabbit,  aqnlrrcl,  blackbird* Oct.  1-llHr.  1.1. 

Quail    (partridge) - Nov.  1&-Pcb.  IB. 

Wild  turkey - JJoV.  15-Apr.  I. 

Dove , OcL  le-^an.  31, 

Duck,  KDose.  brant,  eooti  salllnulca,  'Wilson  mlpn Knv,  i-jan.  81. 

Blnck-betlied  and  golden  plovers,  yellowl^pi Sept.  1-Dec.  ir^ 

Ralls,  oiber  than  coot  and  galllniili's Sept.  I-Nov.  an. 

Woodcock Nov.  I-Dee.  SI. 

Reedblrda jlu».  l«-No».  15.' 

No  aiMB  Hawn:  Rirtfed  grouse  (pheaunt)    (11>^1). 

BbbUuc  and  laMag  UeeMsai  Nonresklent :  Uame.  flS.ZS ;  flab,  f.r^n.  Issued  by  CDualy 
clerk.  Sealdeat :  Oaroe,  State,  13,10 ;  count;  of  realdeiicc,  $1.10.  iMued  by  county 
cliTk  or  itame  warden. 

No  llcenae  required  of  resident  ownera.  tenanta,  tlieir   children,  ur,   undtr  written 

pernilsaloa.  tbelr  employees,  to  bnnt  during  o|>eD  aeasoo  oa  own  lands, 

Untawful  to  bnnt  on  land  of  auoUier  witbont  conient  of  ownar. 

Bac  limits:  Fiva  deer,  20  wild  turkeys  a  seaacHi  i  IS  aqulrrels.  IS  quail   <|>artrid0e).  25 

doves.  2  turkeya,  25  duck*.  S  geeae,  S  brant,  8  wosdcodc,  iS  Wllaon  snl|>e,  10  In  all 

of  plovers  and  yellowlega,  GO  sora,  and  29  In  all  of  otbcr  ralla.  coota.  and  galllBulca 

a  d.iy.     ToKHeHalon  of  minatory  birds  permitted  during  first  10  days  of  clove  ae>ssn. 

Sale:   Sale  problblted  of  deer,  quail   (partridge),  dova,  turkey,   reedblrd,  and  all   other 

migratory  blcda. 
EiparU  ICxporl  prohibited  of  all  protected  game  takes  la  State ;  pcotlded.  a  aouresident 
licensee  may  export  S  deer,  BO  qunll,  4  turkaya,  BO  la  all  «f  plover.  yellowlecM,  and 
nnipe,  SO  waterfowl  If  not  for  sale  and  packages  are  marked  to  ehow  coDteata,  bat 
not  more  than  two  days'  limit  of  migratory  Urds  shall  be  eiported  In  any  one 
calendar  week. 

SOVra  BAKOTA. 


Partridge,  grouse. 
jeUowlogft — 


Duck,  gooBC,  hrant,  coot,  galllnnlen.  Wilson  aoipe Sept.  1«-Dec  SI. 

Woodcock _.Oct.  1-Nav.». 

KalU,  otlier  thnn  i-oot  and  KalUiioli's ScpL  16-No¥.  30. 

N*  apea  aaai— i  Slk,  antelope,  mountalii  sheep,  quail,  dove,  pbeaaaut,  upland  Klover. 

Banting  ilcensu:  Nonresident:  nis  game,  tSB;  small  game.  $lfl:  Iwiued  -ly  game  warden 
or  I'ouaty  Ireaaorcr.  Besldent:  Big  game,  fS;  soiall  game,  fl :  iaaut"!  by  luuflty  treiu- 
nj'iT.  Hunting  game  birds  during  open  aeason  on  own  land  permitled  wltbaot  iiceo^. 
Usiawfui  to  bunt  on  cultivated  land  of  another  without  permisBiou  af  owner. 

Bag  Umlto  sad  paasMaloMi  One  deer  a  year ;  25  ducks,  geeae,  brant,  coot.  galUsulea,  aora 
and  other  ralla  In  tb«  aggregate  of  all  kladn,  bat  not  more  tbaa  S  geese  or  8  brant,  ud 
S  of  cacli  other  spedea  of  gB.au>  birds  a  day ;  50  In  all  of  ducka.  geeae.  or  biant,  oi  other 
aquatic  fowl  and  snipe,  and  IS  in  all  of  prairie  cblckeaa.  partridge,  greuae.  and  plaTCr 
In  poasesHlon.     PoBseHBloD  permitted  dsring  oiien  saaaon  and  fire  days  thereafter. 

Sals:  Sale  of  all  protected  game  prohlUtHl;  provided,  sklni^  beada.  and  antlers  of  deer 
liin'funy  killed  may  be  sold. 

'  South  Caraflnn.-  Sei'  order  of  the  St'crctary  of  Agrtealture.  p,  71. 
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■kpmU  Bipart  ci<  all  prabected  same  prohlUUd;  [ir«Tided,  B  nenrMidcnt  maj  export- 1 
dm-  lawtnllj  klllnl  under  permit  of  State  i^D*  warden  ajid  not  more  tliaa  10  birds 
tmder  eacb  of  the  Dre  coufxiui  BltHcbed  to  hit  nukrealdsut  Itosiwe ;  bat  not  more  tiun  60 
dacka.  16  gwB«,  16  brant.  12  woodcock.  50  anlpe,  SO  In  all  ol  plorers  and  rellowlegi, 
and  60  In  all  of  rails,  coota,  and  Kalllnaln  Iball  be  exported  bj  one  peiaon  In  an;  one 
— '"■i'*'  week,  and  U  exported  b;  comtuoD  carrier,  tags  attacbed  to  bantlnx  Ueense 
mB*t  be  aDxed  to  eacb  tbipmeiit. 

TENNB8SBB. 
O^ta  mmmmmMi  Dale*  inoluttva, 

DfBt  <Ke  exception) -Oct  IB,  1M». 

SacflpMoM.'  In  Bledioe,  CnmberlaDd,  Qrundy, 
Marian,       Seqnatcbie,       end      Van       Buren 

Coantlea Not,  l-Dec  10. 

Sqnlrrel  (see  exceptions) June  2-Dec.  SI. 

ficoFpHoHj:  In  Bledwe,  Cannon,  Camberlsnd.  Franklin,  Orandj. 
UdcoIo,  Loudon,  Uarlon.  llarahall,  Sequatchie,  Sorouer.  and 
Tan  Buren  Conntles  nnprotected  ;  In  Dickson,  Jane  1-Not.  1 ; 
In  Dyer.  Jane  l-Jnl;  1  and  Oct.  l-Jan.  1 ;  Id  Fayette,  Butber- 
ford,  June  l-Jnn.  1 ;  In  Gllei,  Oct.  IS^nly  1 ;  in  Bnilth  and 
WUbod,  Uar  I'Har.  1 ;  Id  Warren,  Kov.  1-Har.  L 

Babbit Unprotected. 

Qoall  or  partridge,  wild  turkey  (additional  anion  for  giibblpra.  Apr. 

2-M  (nee  eiceptlona) Nov.  IS-Dw:.  81, 

BccrpllafM.'  QihM.  In  Bedford  and  Ifoore  Conntlei,  Dec  1- 
Jan.  t ;  In  Benton,  Dec.  l-Jan.  81 ;  in  Bledaoe,  Cumberland, 
Grnndy.  Marlon,  Bequilcble,  and  Tan  Buren,  Not-  l^an.  1 ; 
in  Bradley,  Campbell,  Franklin.  Gllea,  Henry,  Hickman,  and 
Enoi,  Dec  l~Feb.  1  ;  In  Carroll,  Dec.  1-Jau.  31 ;  la  Cannon 
and  White,  Not.  IS-Feb.  IS;  In  Crockett.  Rutberford.  and 
Sumner,  Not.  15-Jan.  1 ;  in  Dlckaon,  Lawrence,  and  Obion, 
Not.  15-Jan,  IS:  In  Dekalb,  Hawklna.  and  Meigs,  Not.  IB- 
Feb.  1 ;  In  Fayette,  Nov.  22-MHr.  D  ;  In  HardemHU.  Dec.  Itt- 
Mar.  1 ;  in  Hendereon,  McNatry,  and  Weakley,  Dec.  IB-Feb. 
IS;  (n  MonrcH^  Der.  l^an.  IS;  in  Lincoln,  Dec  1-Feb.  IB  i 
In  Snltlvan.  Not.  20-^FFb.  16  ;  in  Washington,  Not.  90-Jun.  1 ; 
In  Warren.  Dec.  l-Mar.  1.  Beaaon  dosed  In  Grainger  until 
1921 ;  In  Dnion  antil  1924 ;  CSalbome,  no  open  nesson. 

Wild  ttirkeii.  Id  Bledsoe,  Cnmbertani!,  Grundy,  Harlan. 
8eqiiet(4ile,  and  Tsn  Buren  Ommtlea,  Hot.  l-Jan.  1,  and  also 
on  gobblers  only.  Apr.  l-May  1;  In  Lincoln,  Nor.  l-Mar.  1. 
and  alao  on  gobblers  only,  Apr.  1-Apr.  2B :  In  Cannon  and 
EtnlltrsB.  nnprotectiil. 

I>oTe  (soe  exceptional Sept.  1-Der.  18. 

BscepHoitt:  In  Fayette,   Hept   1-J(ot.   1;  In  Oblen,   Sept.   1- 
Sept.    IB;   In    fiaHlvan,    Nor,    80-Dee.   15;    In    Claiborne,    no 
open  sraHn. 
Dark,  goose,  bmnt,  mot,  mndhen.  gallhinle,  Wilson  snipe  or  Jack- 
snipe -Not.  I-Jan.  SI. 

Black -bellied  and  golden  ploveri,  yellowlefs Sept.  1-Dec.  IK. 

Ball - aept  1-Not.  M. 

Ne  apea  seasoa:  Deer  (1919)  :  grmtse,  rtnmeck,  and  Mongolian  pheasant,  and  woodcock, 
BmtlBK  llcsBsasi  Nonresident,  (10  (may  bunt  on  own  land  witboat  license).  Resident: 
Stale.  t2  ;  county,  fl  (county  licensee  may  Obtain  State  license  tor  $1).  Issued  by 
county  clerks.  Connty  license  not  required  of  realdenta  In  Cannon,  Hardin,  Houston, 
and  Jackson  Counties  or  of  residents  to  hunt  squlrrela  In  Dyer,  Lincoln,  Smitb,  Wayne, 
and  Wilson  Connttes. 

Owners  and  tenants  may  hunt  without  license  nn  land  on  which  they  reside.      ITn- 
Inwful  to  hunt  on  tillable  or  Inclosed  lands  of  another  without  written  permission. 

Beelfoot  Lake:  Special  license,  fe«  <!.  In  addition  to  State  license,  required  of  real- 

denU  to  bunt  thereon.    Besldent,  flsb,  %l.    Nonresident,  flsh,  |2.    Qolde  or  puAer,  fl. 

Bag  llMit*  and  psaswslant  Twenty  game  birds  and  anbnaTs  a  dsy  but  not  more  than  8 

Eeese,   K   brant.  IS  In  all   of  ploTen   and   yellowlegs   a   day;    In   Ijindrnlnle  Cnunty,  8 

FQUtrrela,  12  qnall,  and  !  turkeys  a  day  or  In  posseaalon. 

Sals:  Sale  prohibited  of  migratory  birds  and  of  all  ottur  protected  birds  Mttrd  In  State. 

Eiysiti    Bxpcrct   of  all   protected  game   pruhlUted,   prorideid   nonresident  limosee   may 

take  out  of  State,  If  carried   openly,   game  birds  legally   killed  b;  bim   (exc^  SB 
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bird!  only  du)'  b«  exported  from  RpFlfoot  I^kft,  but  Dot  mora  ttum  tSO' ducks, '1# 
geese,  10  braot,  10  Wllion  inlp*,  SO  In  kII  of  ploTera  nod  rellowles^  M  In  «D  «< 
rails,  roots,  and  salllanles,  and  60  doves  aball  be  exported  b;  an«  prmoit  Inaoj  «M 
calendar  week. 

Open  aauHU:  Detet  iKctftM. 

Deer No*.  l-DM.Sl. 

Qaail  or  partridge,  cbatalaea  or  Mexican  pbeaunt Dec.  1-Jaa.  SL 

Wlld-tarkejr  mbblers Mar.  I-Apr.  80. 

DoTes— Bept.  1-Dec  15. 

Ouck,  goose,  brant,  .Wilson  snipe  or  Jocksnlpe,  coot,  galllnnles Oct.  10--Ian.  31. 

Bin ck-bel lied  and  golden  plovers,  ye11owleg« Oct.  IB-Dec  U, 

Rails,  other  thnn  coot  and  gnlllnules Oct.  16-Na*.8a 

No  apm  suMBi  Antelope,  sheep  <1S24)  :  tarkejr  hens,  robins;  prairie  cblcbeo,  pinnated 

grouse,  pheasant   (except  chscalacn),  woodcock    (1924). 
Banting  Hccbhsi  Nonresident  or  alien,  tlS;   Issued  br  game,  flsh,  and  oyster  commto- 
sloner,  d^ailea,  and  coantf  clerks.    Resident.  fS,  not  required  tn  county  of  residence; 
Issued  b;  com  mist  loner,  deputies,  and  countj  clerks. 
Bag  liBilti  and  paiesiiMi;  Tbree  deer,  8  turkey  gobblera  a  season ;  IB  In  all  of  qimil  tmi 
chacBlaca ;   is  doves ;  25  In  all  of  waterfowl  and  sboreblrds,  but  not  more  than  8 
geese,  8  brant,  or  IC  plovers  and  yellowlegs  a  day ;  CO  sora  and  2G  In  all  of  ottwr 
rails,  coots,  and  gallinules.     Posaesslon  of  all  game  permitted  durlDg  open  season  and 
10  dars  tbeieafter. 
Saki  Sale  prohibited  of  all  protected  game. 

Eiparti  Eliport  prohibited  of  all  game,  «ieept  nonreeldent  licensee  may  ahlp  game  to 
bis  home  tor  own  use  nnder  nOdavIt  that  it  teas  lawfully  killed  and  will  not  be  bar- 
tered or  Bold :  provided,  that  not  more  tban  two  daya'  limit  of  migratory  birds  auy  be 
exported  in  any  one  calendar  week.  Game  may  be  shipped  to  taxlderintst  for  monnt- 
iDg  under  aOdavIt  that  sblpper  killed  the  specimen  and  that  II  Is  not  being  pceserred 

UTAH. 
Opan  MSfMisi'  Datei  iiulmtlM. 

Deer  (buck,  with  horns)* Not.  1-NoT.  1& 

Dove Sept  1-Bept.  BO. 

Duck,  goose,  coot,  galUnule  (see  eiceptlont) Oct.  1-Dec.  81. 

Eaceptlana:  Waterfowl.  In  Kane,  Ban  Juan,  and 

Waahlngton  Counties OcU  1-Jan.  10. 

Duck  lu  Fish  Lake  Game  Preserve. _, Oct.  1-Nov.  SO. 

Rail  other  than  coot  and  galllnales S«pt.  l-Nov.  80. 

N*  open  ■■■■•■:  Doea,  fawns,  elk,  antelope,  sheep,  quail,  partridge,  prairie  <±lcken,  NiM 

grouse,  sage  hens,  pheasants,  shorebirda,  Wilson  snipe. 
BantinK  and  ••blng  HemsMi  Any  male  citiseD,  for  game  and  fisb,  J2  to  16  y«an,  tl; 
Id  and  over,  t2.     Females  over  18,  fl.     Aliens  prohibited  from  bunting  or  flablBS  In 
State.      ReHidenls  under  12  not  required   to  secare  license.      Issued  by   State  flsh  and 
game  commissioner  or  deputy,  country  clerk,  or  deputy  or  authorlxed  agent. 
Bag  Hialti:  One  deer  a  season  {reaident  dtlien  only)  ;  2B  doves,  2S  in  all  of  dacka  and 
geese,  but  not  more  than  8  geese  a  day ;  BO  sora  and  2S  in  all  of  other  raHa,  coot,  and 
gallinules  a  day. 
Balei  Bale  of  all  protected  game  pn^lblted. 

Eiparti  Eli|>ort  of  all  game  prohibited ;  provided,  aonre^d^it  licensee  may  ship  out 
2B  ducke  In  any  one  calendar  week  after  they  hav«  been  examined  by  the  commlMloner 
or  one  of  his  deputies  and  a  permit  issued  therefor. 

VBBHONT. 
Open  seaaaaai  ZMteaiitolnivft 

Dec.  1-Dec.  6. 

—  Sept.  IB-Teb.  38. 


'Vtah:  Commisttonet  may  open  and  fli  seasons  and  beg  limits  on  quail,  pheasants, 
grouse,  sage  bens,  and  doves. 

■Nonrealdent  not  permitted  to  kill  deer. 

■  Vermont.'  Landowner,  member  of  bis  family,  or  autborlied  employee  may  bill  d^er 
doing  damage  to  bis  fruit  trees  or  crops ;  but  the  person  under  whose  direction  a  deei 
ill  so  killed  must,  within  12  hours,  report  the  matter  In  a  signed  statement'to  the  nearest 
esh  and  game  warden.  Deer  may  also  b«  killed  at  any  time  in  orchard  lones  estab- 
lished by  the  commissioner,  but  such  killing  must  forthwith  be  reported  to  the  owner  of 
the  orchard  and  the  county  warden. 
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.    Oimj  ■^liT«l,  qiuU _— Sept  16-NoT.  80i 

Dock,  Kocm,  bnuit,  toot,  sbIUdhIh .gppt.  le-DM.  31. 

Black-belUed  and  foldeo  ploren.  7ellowl*(s,  EngUab  or  WllaoD  Bnipe 

(Jaefcgnlpe) 8>nt.  le-Nor.  80. 

Woodcock .Oct.  i-NoT.  sa 

III  a*^  mmamms  BIk  (19S3},  mooae,  cajlbou,  fuma,  dOT<^  tall ;  pbeaaanle.  European  par- 

teUge  (1932)  ;  raffed  gtvoaa  BUd  partrldse  (1021). 
■nUitt  and  t^lmm  lltiifi  Nonmldent ;  Same  and  flsh.  tl0.6( 

State  to  vmlTK  of  «1.000,  <1 ;  flab,  (2.     Seaident:  Game  and 

flab,  00  c«ila.    laased  bj  tawn  elerka. 
HantlBK  llceoaea  not  laan«d  to  penoiw  under  10  without  written  coaacnt  of  parent 

«  goardlaii.    Ownera  of  farm  laoda  and  tbelr  resldcDt  minor  children  or  tenants  mar 

bunt  witbont  a  llcenie  during  open  aeaaon  on  own  lands.     Sishlnf  licenses  not  re- 

qnlicd  of  persons  imder  10  or  o(  women. 
Bb«  UbIH  ud  pHscaalaBi  Ooe  deer,  2S  woodcodt  a  MUon ;  S  baroi  or  rabbits,  6  *qnlrr«ls, 

4  qoall,  20  dncka,  8  ceeoe,  8  brant,  10  plover,  and  10  jellowlega,  bat  not  more  tbaa 

le  la  all,  4  woodco^  10  Wilson  anipe,  36  In  all  of  coots  and  galilnalea  a  da;. 
FoaaeasloD  of  waterfowl,  coota,  and  gsUlnolea  permitted  darloc  lint  10  days  of  cloao 

flalai  Bale  of  all  protected  game  birds  prohibited :  deer  may  be  sold  dnrlog  open  season 
aad  for  a  "  reasonable  tinie  tbereafter,"  rod  barm  and  rabbits  dnrlng  the  open  season. 
Head  and  bide  of  deer  legallr  taken  may  be  told. 

:  Export  laroblblted  of  all  protected  game,  except  hares  and  rabbits;  provided,  ■ 
«  may  export  one  deer  and  one  day'a  bag  limit  of  game  birds  under 
pnmit,  but  moat  accompany  ablpment ;  resident  may  eiport  (If  not  tor  Sale)  on« 
day's  bax  limit  of  game  birds  mnder  special  permit  from  commissioner. 

TISCINU. 
Omb  aeaaaut'  Dalct  Incldtliie, 

Deer  (see  eiieptlooa) Sept.  1-Dec.  1, 

SecepHiMu:  In       Cbesterfleld,        Hecklenbniv, 

Prince  Oeorge,  and  Bnrry  Counties Oct.  l-Jan.  1. 

In  Brunnrlck  and  Qreeneavllle Oct.  1-Feb,  I. 

In  Amelia  and  Nottoway Jiov.  1-Dec  81. 

In  Bath  and  Highland  (ISZlf  ;  deer  and  elk  Id  Sbenan- 
dooh  (1&20)  ;  deer  (I921J  and  oik  (1923)  In  Alleghany, 
Bland,  Botetourt,  Craig,  Pianklin,  Oilea,  Montgomery, 
Patrick,  Pnlaakl,  Bockbrldge,  Bockiogham,  Bnasell,  and 
Wythe    Conn  ties. 

Hsblilt' Xov.  I-Feb.  I. 

atstm.1 '  In  Amelia,  Brunawlck,  Caroline,  Charlee  City,   Greene» 
mie,  James  City,  New  Kent,  Nottoway.   SpalayWanU,  Stafford, 

Warwick,  and  York  Couotles Not.  1-Feb.  1. 

In  I«Ddonn June  1-OCt.  81. 

In  lele  of  WIgbt  and  Soutbampton Sept  l-Jsn.  IS. 

In  Bappabanoock Nor.  l-Jan.  81. 

In  Shenandoab.- _ Aug.  15-Oct.  1. 

In    Warren No".  IB-Jan.  1. 

In  rest  of  State Unprotected. 

Quail  or  partridge,  pheasant  or  grouse,  wild  torkey  (see  exception) Not.  1-Feb.  I. 

frorpllOH.-  Wo«  of  the  Blue  Ridge Not.  1-D*c.  81. 

DoTe Sept.  1-Dec,   15. 

Duck,  gooae,  brant.*  Wilson  snipe  or  Jackanipe,  coot,  mudhen,  gnlll- 

nnlea Nov.  1-Jan.  81, 

Black-bellied  and  golden  ploTCrs,  yollowlegs - Aug.  16-Not.  80. 

'  Vtrgtiiia:  Boards  of  supervisors  may  shorten  the  open  season  In  their  coontles  and 
Bite  other  restrictions  not  repugoaot  to  law,  "  and  may  Include  in  such  protection  other 
guie  not  speciflcally  mentioned  In  this  section."  <Cade  1904,  sec.  SOtOa,  as  amended  la 
l«oe.)    TBese  changes  are  not  Included  In  tbis  t«ble. 

■Residenla  of  the  State  may  kill  rabbitt  and  squirrels  on  their  own  laoda  at  any  time. 

'BesldeDta  of  tbe  State  may  kill  squirrels  on  their  own  landa  at  any  time. 

*  Wild  fowl  may  not  be  bunted  od  Wednesdays,  Saturday*,  and  Sundays  on  Back  Bay, 
Wnwss  Anne  County. 
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Hall,  oOier  than  coot  and  KalUnules 8^t.  l-Ho*.  30. 

Ree<lbii-d  ■ &■(.  I«-Not.  15. 

Na  WNB  nu««i  lUngneck  pheasant,  fihenandaah  (1920). 

proved  by  eavornor,  Introduced  pbeafiants  protected  Uiroui 
1620;  in  Bmiuwlck  CouHtT,  November  1,  ]B21. 

HuUbs  Ucuumi  Noarpsident,  tlO;  bUmi,  UO  (mUen  ownw  af  raol  e 
five  yeaiK.  Huna  aa  raaldent}.    Bcsldent:  Btste,  tS;  cooMtr  o<  k 
clerks  •(  clrcslt  ud  carpaistlun  courts. 

NonreRldeot  may  bunt  on  own  land  during  o(mb  leaMa  wUhaot  a  Ueenoc  Owner, 
^cmliera  at  lamlly,  uid  teuBst  of  lamd  reaUU^  tlieraen  msy  hunt  wltluKit  OcenBa 
dnring  optB  aettmaat  oB  owB  or  adJolBlai;  luids  witk  eoasmt  Of  owner. 

Bac  Umita  ud  pHHMioBi  Tw^ly-flT*  (bicki^  S  fowe,  B  bnat  a  Osy,  bat  not  Mere  tfeMi 
3G  in  all  a  day  In  Back  Bay,  ITIncewi  Anue  Coiwty ;  13  In  aU  o(  plo*er  mud  je5swlw«. 
26  WUion  BDlpe,  S  troodcoch,  SO  Boca  and  2t>  Id  all  of  other  rails,  cwtt.  aad  B-i"~-Ht, 
2S  doves.  I'oiwesslOQ  of  migratory  Mrds  permitted  durlnK  &nt  10  days  of  cloae  acasaD, 
Local  bae  limits  are  as  followa:  la  Shenandeah  Ceaa^,  16  qnsll  ot  partrldCM,  S 
pheaeants  or  gTOUSe,  a>d  2  wild  tackeya  a  day.  la  Braaewkk  Coaaty,  16  qiwU  asd  2 
tiirkejB  a  day. 

Sal*:  Sale  of  quail  or  partrMee,  grouse  or  pfasssaat.  wild  turkey.  raedUnk,  sad  all  oUmf 
migratory  birds  prahlklt«d. 

Expert:  Brport  of  all  protected  game  [eicspt  waterfowl  legally  kU)«d>  la  probibitetf; 
provided  that  during  opea  seastm  aea  maiden t  any,  aada:  Us  hunting  Ucenae.  take  wttli 
blm  ont  of  State,  or  as  baggage  on  saaM  caaTeyanca,  1  deer,  BO  «iiall  or  partrMges, 
10  pbeaaaiita  or  grouse,  8  wild  tark^a,  and  St>  of  eacb  or  100  In  all  <rf  plover  and 
snipe.  If  killed  or  captured  by  hlnueU,  shlwed  open  to  view,  and  Irialnly  labeled  with 
bis  name  and  address,  but  more  than  2  days'  limit  of  migratory  birds  sball  not  be 
exported  by  one  person  In  any  one  calendar  week  from  any  part  of  State.  Any  citlien 
of  State  may  sblp  from  Slate,  as  a  gift  and  not  for  sale  (wblcb  fact  must  be  stated  en 
ahippiug  tag),  1  deer,  18  quail  or  partcldgei,  6  phrsBantB,  3  wild  turkeys.  If  open  to 
view  and  plainly  labeled  with  names  and  addrenaeB  of  donor  and  donee  and  aumber  of 
each  kind  of  bird  so  shipped. 

Bmrk  Bay.  Princeit  Aant  Counts:  Nonre^ddent  Uceneae  permitted  to  export  an  per- 
sonal baggage  25  ducks,  geese,  or  brant  he  bas  lawfully  klllnl.  but  not  for  sale  or 
barter,  but  not  more  than  IS  geese  or  16  braot  In  say  one  calendar  week. 

Shrnanitoah  Countfi:  Licensee  may  take  with  him  from  ceunty  as  personal  baggage^ 
open  to  view,  if  plainly  labelnl,  30  qnall  or  partridges,  6  pheasants  or  gronse.  2  wild 
turkrye  a  season,  and  any  cltfxen  may  ship  the  ■ante  qnaBtlty  of  game,  aa  a  gift,  U 

WASHINGTON. 

West  of  Oatcaitf —  Datflm/anHve. 

Deer  (see  exceptions),  goat ._.Oct.  V-Vttr.  1. 

Bxeeptiona:   Deer   b 


Qnall.  ruDed  grouse,  native  pheasant,  Chinese  pbeosant   (see  nnep- 

tlon),  blue  groase,  ptarmigan Oct.  1-Oct  IS. 

Bmception:  Chinese  pheasant  Id  Clallam,  Kttaaii.  and  nmnanla 
Counties,  no  open  season. 
Duck,  goow,  brant,  coot Oct.  l-JsB.  IK. 


BladC'belUed  and  golden  plovers.  Wilson  snipe  e 

r  Jackenlpe.  ye 

Uow- 

IWr  (Elttltas  County.  Oct  15-Dec  1) 

Oct.  l-Nar.  16. 

Bear 

SqFt  1-May  1. 

- — N«  oyen  aeaeos. 

Buffed  groase  (native  pheasant),  Une  g 

>  yirpiwrt;  Bee  nder  of  the  Sacntary  of  Agrleuitura.  p,  77. 
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Opat  auHBs — ContlnoHl.  nates  laetHttr*. 

KiKvpttonr:  Id  AaotiD  (la  predncts  ot  CtarkstoD,  South  Claikii- 
ton.  and  WeFt  ClHrkHton,  do  open  seasoo).  GarOeld.  and 
Watln  Walla.  Aug.  I9-Oi^.  1.  Bufftd  gramte  In  Kittitas  and 
Yakima  Coonthv,  do  npi-D  spssod.  illiiii  i;rDiM«  Id  Colnmbla 
Connt;,  do  apeo  smiMii ;  In  Spokane  County,  Oct.  1,  1019. 
Qnall  In  countlps  of  ARotfn  (In  predncrts  of  Clnrks- 
toD.   ^oiith  ClaAnton.  and   Wpst  (inarkston.   no 

opvn  waiiODi  and  Oarflvld Oct.  1-Oct,  10. 

Prairie  cblFfcm  Id  Rterens  Conntj Sept  IB-Oct.  1. 

Bharii-lntled  erouKe  Id  Firry  and  Okanosan  Cann- 

tlee Bept.  ID-NaT.  1. 

Rnice  htn,  nungarlnD  paTtrldire.  mcile  (TbiDene  and 

BnjcllRti  phpumnts  Id  KlttMas  Coontj-— - — Ort.  1-Oct  10. 

Sob-wblte  qnallln  Spokane  Conntj Oct.  T-Nov.  1. 

Itnngnrlan    partrldm    In    Llnooln.    fpokaoe,    and 

SlercDs  Counliea —Oct.  1-Not,  l.-i. 

Cminese  pheaaanls  to  BcntoD.  SteTe>«,  Mkd  TaUnu. 

Conntlee Oct.  !-Oc*.  IS. 

Iiock,  gooM.  Drant.  coot Sspt.  1»-D»t.  SI.' 

Black-liellied  and  goUen  iJDven,  WUann  H>lpR  ar  ]acksBlp«,  Tellow- 

hVi Oct.  1-Dec.  15. 

i:iil __ Bept.  ia-N«v.  80. 

N*  t^tn  mtmtaat  Moose,  elk  (: 
bbirk.  foi».  quail,  pratrle  cbic 
and  ilove. 

Hantlnc  aad  taUnc  HrfiwT  Nooneldent :  Bimtlns,  tlO;  AiUbKi  eouotj,  <3.      Resident: 
^tale.  IS ;  covnty,  %\,     laaned  bj  coiiaCj  auditors. 

No  lIceDM  raqnlrpd  ol  boDorabl;  dlacbatfed  Ualan  soldlan  ot  CJTfl  War  to  bant  or 
Sxh,  or  o(  wompD  and  perHonn  Doder  16  to  Osb.  If  TcaldentB. 

Bac  limita  and  nnmlin;  One  de«r  Id  counties  east  of  CaKCadec     Two  deer   (1  bock  la 
Skagit.  Snobomlah,  and  Whatcomt.  1  goal  la  coantlea  «r««t  of  Caoradn. 

Five  In  all  of  partridge,  grouse,  prairie  chlckcDSt  Hungarian  partridge,  Cblneae  or 
Eoxllsb  pbessant  a  day  or  In  posaeanloD  ;  10  qnall  a  dajr ;  10  njdand  Idrda,  but  tn  nt 
ercDt  to  include  mora  tbnn  B  upland  birds  other  ttian  qiiall.  and  2S  In  all  of  npliind 
lilnls  a  week.  In  KtttltBH  County  2  ninle  (HilDeae  oc  IfDgUab  pbnaiianta  In  bag  of  5 
upland  birds :  20  docks,  geeae,  brant,  0il<lea  plDv«r,  jelloirli'gH,  WllaoD  ao^  a  wit>k 
(week  ends  at  mldnlslit  Satarday),  but  not  mere  tban  S  gi-ese.  6  braat,  16  In  nil  of 
plovers  and  yrllowk-gs  a  day  ;  rlO  dncke.  gi'ese,  brant  In  posKraKlon ;  (M>  aora  and  26  in 
■U  of  Dtber  rails,  coots,  and  galllnBli-s.  FoaataaloB  dDrli^  close  aeaaon  permltli'd  nndiT 
fermtl,    but   migrator;   blrda  aball  not  be   poaseaaed  loDcer  than   Brat   10  dajt   aiter 


WEBT  VIRGINIA. 
Oaa  (WHu:  iWM <nolB*(m. 

Rabbit  (eicept  M  own  la»d  at  any  time) Oct.  1-Der.  81. 

Squirrel A-pt  IS-Nor.  SO. 

Ruffed  grouse  (pheasant) _ __ Oct.  IB-Not.  W, 

Qnall  (Virginia  partrtdge) Nov.  I-Not.  .TO. 

Dnck,  gooae.  brant Oct.  l-Dec.  SI. 

root,  gamnnleo Sept,  1«-Dec.  81. 

Wilson  snipe  or  Jarksnlpe - — Oct.  I5-Dec.  14. 

Hlack-belJled  and  golden  plorers.  yellonTlees Sept.  10-Dee.  14. 

Woodcock Oct.  1-NoT.  80. 

Ball  (ortotan)  other  tban  coot  and  gBlUanlea Sept  I-Not.  SO. 

MsspsB  aeaHBi  Deer  (1B32)  ;  elk  (1027)  ;  wild  taring  (lOSl)  :  dore.  Imported  pbaanuta, 
eapercallale.  and  athef  Intradnced  foreign  game  bb^. 

'  veatMnotott:  No  open  bcbsod  on  waierfmrl  on  Colnmbia  or  Snako  Blvers  or  within 
W'foDrth  mile  of  tbeir  shorea  In  coantlea  of  Benton,  Columbia,  Douglas,  FiankllD,  Qar- 
Utid.  Qnnt,  Elttltaa,  EUcUtat,  Walla  Walla,  Whitman,  and  Vaklma. 
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HmtlBK  llf»nmi '  Nonreddent,  tl8;  resideiit,  f  1 ;  imiml  by  count j  clerk.  Aliens  Dot  per- 
iiiltl«d  to  bUDt.  LIcVDBF  Ifinied  lo  minor  nndrr  10  on  conseot  of  parent  or  gasidiaa.' 
tTDlBwful  to  bunt  on  inclosed  or  ImproTHl  lands  wlthODt  vrttten  permlHdDD  of  owner.- 

Bw  Hailti  and  paHdsiHii  TeD  Kiulrrels  a  day,  TO  a  nasoD ;  IS  iguall  a  day,  60  B  Maaa>; 
0  ruffpil  BTODEe  a  day,  20  a  MasflD ;  23  dnrka,  8  sene.  8  brant,  e  woodcoK^  M  miaoB 
snipe,  15  In  all  of  ploTPrs  and  yellowlecs,  BO  Bora,  and  SB  In  all  of  other  ralla,  eoel,  and 
salllnntes  a  day.  Poasmslon  of  migratory  birds  permitted  dnrlng  flrat  10  days  of  clow 
waeon  ;  otbpr  game  during  first  20  daya  thereof, 

Salei   Sale  pn^lUted  of  all  protected  eame,  eicept  laUdti   may  be  sold  durinc  opto 

Bxporti  Export  prohibited  of  deer.  Tenlsoo,  aqulrrel,  goall,  ruffed  fronie  (phouant), 
wild  tarkey,  woodcock,  geese,  brant,  ducks,  plover,  snipe.  Not  more  than  two  day** 
tlmlt  ot  other  mlsratory  birds  shall  be  eiported  by  one  person  In  any  one  calendar  wetft. 

MlwllaiieaMi  Unlawful  to  disebarge  Arearma  across  any  public  road,  within  400  feet 
of  any  scboolbouse,  or  on  the  tanda  of  anottacc  witbta  000  feet  of  an  occupied  dwelltni 


C^en  s» ■■■■■!  Sates  l< 

Doer  In  Pierce,  Berron,  Eau  Claire,  Clark,  Wood,  Lincoln,  Langlade, 
Rhawano,  Oconto,  and  all  eonntlea  north  th^vof   (eicept  Mara. 

thoni Not.  21-Nov.  SOl 

lu  Marathon  and  rest  of  State No  open  season. 

Rabbit  (see  exception) Oct.  1B~Ian.  Hl 

£9oe|>tion.-   In    Columbia,    Crawford,    Grant, 

Elcbland,  and  Temon  Counties Unprotected. 

Squirrels  (see  eiceptlon) Oct,  IS-^Jan.  1. 

£lcepfloit.'  In    Dodge,    Kenosha.    Ullwankee, 


Goose,  brant,  Wilson  snipe  or  Jacksnipe,  black-bellied  and   golden 

plnvers,  yellowlegB Bept  16-Dec.  80. 

RnllB,  other  thnn  coot  and  gallinules Sapt.  7-NoT.  80. 

Na  ap*B  BUHni  Elk,  moose,  quail,  pbeasanta  (Chinese,  Engllab,  UouKclian).  auucarlan 
partridge  leicept  as  above),  woodcock,  dove,  swan,  rafTed  grouse,  sprpee  ben,  sharp- 
tailed  grouxe,  prairie  cblckpn  (lB2t). 
Haatlng  and  SiMnk  Ueemesi  Nonresident:  All  game  and  flab.  tBO;  all  game  (eicept  deer) 
and  Dsh,  fZG ;  flsh,  (1  (not  required  in  outlying  waters  or  of  person  under  18); 
settlers,  $1 ;  guide,  fl.  Issued  by  commissioner.  Resident ;  Oane,  |1  (de«r  tag,  10 
cents  nddltlonal).     Issued  by  Connty  clerks. 

MuDtlDg  licenses  not  Issued  lo  persons  imder  16  or  lo  aliens.  Hunting  prohibited  !■ 
Delds  of  growing  grain  or  on  lands  of  another  without  consent  of  owner. 
Bar  Hmlts  and  pasaasaloBt  One  deer  a  season ;  squirrels.  6  a  day ;  rabbits,  5  a  day  In  coun- 
ties where  protected;  other  covutiea  no  limit;  S  Hungarian  partridge  a  day;  8  geeae,  8 
brant,  but  not  more  thaa  10  In  all  a  day.  Duck  (including  coot  or  mud  hen),  ploima, 
aili>e,  rail,  rice  ben,  15  a  day ;  mixed  bag  limit  of  20  a  day  Is  permitted,  hnt  moat  not 
contain  more  than  15  of  an;  one  variety ;  15  yellowlegs,  but  not  more  than  IS  In  all  ot 
ploven  and  jellowlegs  a  day. 

Possession  at  any  time  ot  deer  duly  tagged  permitted  for  private  use  by   person 
killing  it.     Possession  at  any   time  prohibited   ot  game   by   person  without   huntlas 
license  or  sclmtlst's  certlflcate. 
Sslei  Sale  of  all  protected  game  prttblblted  (eicept  rabhil).     Ratiblts  may  he  sold  during 

Eipattt  Export  of  all  protected  game  prohibited,  eicept  nonresident  licensee  may  tiana- 
port,  during  last  10  days  of  November,  1  deer  duly  tagged  If  be  accompanies  sblpmait 
and  may  take  In  bis  personal  possession,  openly,  a  mlied  bag  of  not  more  than  SO 
game  birds  legally  killed,  but  not  more  than  the  bag  limit  tor  one  day  of  any  ooe 

Export  permitted  of  specimens  of  birds  and  snlmals  (except  deer)  taken  nnder 
permits  from  State  autborllles  and,  K  migratory  birds  are  Included,  from  Secretary  of 
Agrlenlture,  (or  sctentlflc  purposes.  Park  boards  allowed  to  sblp,  under  permit Of 
State  oonservatlOD  commission,  live  anlmale  and  game  birds  for  park  purposes. 

■  Wett  rimtnto.— PtddngHEMise:  NMnrealdmt,  $6,  ian«dBr«<n»U7  ciwk- 
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Dmr  (with  borne) JJot.  1-Not.  SO. 

Elk  Id  Uneoln,  Park,  ajid  FremoDt  CouDtlcs  (except  betwecD  Bonr- 
ing  ^rk  Cieek  tai  Big  Sand;  BJTer  on  wrat  slope  of  Wind  Klver 
UovnUluB  In  Bridger  National  Forctt,  and  Borth  of  Big  Wind 

BiTer  and  south  of  Bweetwat«T  BlTer  In  Fremont  Coqntj) Oct.  1-Not.  10. 

Sheep  (mature  males)  In  LlDcoIn,  Park,  and  Fremont  Conntlea  onlj.Oct.  IS-Not.  IB. 

Baxe   sronae Kog.  IB-Bept.  1. 

Dock,    Koooe,    coot.   lAllloiiIea;    Uack-bellted    and    (Olden    ploTers, 

WIlHD  mipe,  yellowlfg* Sept  16-Dec.  1«. 

BaUb  other  than  coot  and  KBlUnuIee Sept.  1~Mdt.  80. 

N«  apen  ■«— mi  Elk  (except  aa  above),  does  and  tawna,  meoae.  antelope,  qiial),  Uongo- 

llan  ptteauatB  (ie2I>)  ;  gronae  (other  than  aage  cmdm)  (19S3)  ;  dore, 
Baatiiis  aad  laUnc  Ucuaai  Nonrealdent:  (leneral,  $60;  nonreddeat  hontlng  big  game 
mnst  be  accompanied  by  a  guide,  bat  not  more  tiian  S  ma;  hant  nnder  one  guide: 
bear,  (10;  birds  and  Bsb,  |6 ;  Bsh,  (8.  Allen;  Qun  and  flsh,  |SG  (not  reqalted  of 
bolder  or  9G0  hnotlng  license  or  o(  persona  engsged  In  herding  sbeep)  ;  Bsb.  (S ;  resi- 
dent alien,  flab,  f  2.  Bealdent :  Oeneral,  f  2.S0  (not  laaoed  io  mlDor  tmiler  10)  ;  birds, 
SI  (not  Issoed  to  minor  under  14)  ;  llsb,  tl.  Oolde :  Cltlsen  odI;,  |10  (bond,  tttOO — 
■nay  gnlde  pert;  of  S  nonresldeDts  at  one  time).  Licenses  Issned  by  justice  of  peace 
and  assistant  and  deputy  irardens.  Unlawful  to  hnnt  on  Inclosed  lands  of  another 
witboat  consent  of  owner. 
Bag  UnHa  and  B— stiaUai  One  deer,  1  elk.  1  sheep,  a  season ;  IB  birds,  of  which  not  more 
than  4  may  be  sage  hens  (2  sage  hens  in  Laramie  and  Sberldnn  Cauntles}.  a  day  or  In 
poHsonlon,  bnt  must  nbt  iDclode  more  than  8  geese,  8  brant,  or  IG  In  all  at  ploveta 
sod  yeDowlegK 
Balei  Sale  of  til  game  ot  State  prohibited;  provided,  the  sale  of  game  (except  edible 
portion)  la  permitted  when  properly  tagged.  Justice  of  peace  Issues  tags  (fee,  25 
cental  under  alBdaTlt  that  game  was  lawfnll;  captured  or  killed.  No  sale  of  migrator; 
birds  permitted. 
Szpait:  Export  of  all  protected  game  prohlUted;  prorided,  gnme  may  be  exported  tt 
properly  tagged  by  a  Instlce  of  the  peace,  fee  S6  cents.  Oame  tags  Issued  under 
aOdavIt  of  lawful  kUUug,  and.  If  edible  portion,  tbat  It  la  not  for  sale.  Smithsonian 
Instltntlon  or  other  well-known  sclentlflc  InatltntloDR  may  export  any  game  animals 
or  birda  under  permit  of  State  game  commission.  Exchange  of  game  animals  and 
birds  for  liberation  In  Wyoming  allowed  ander  permit  ot  the  State  game  commlssIoD. 
Not  more  than  M  docks,  10  geese,  16  brant,  BO  Wilson  snipe,  80  In  all  of  plovers  and 
Tctlowlem,  or  BO  In  all  of  rails,  coots,  and  galllnulea  shall  be  exported  by  one  person 
In  any  one  calendar  week. 

CANADA. 

Under  tbe  act  of  Augost  29,  1917,  to  eive  effect  to  tbe  mlgratory-blrd  txetis 
between  tbe  United  States  and  Great  Britain  the  governor  general  In  council 
has  promulgated  regulations  for  the  protection  of  migratory  binls  In  Cicada.' 
These  regulations  restrict  the  hunting  of  migratory  game  birds  nut  protected 
tbroagbont  the  year  to  a  period  not  exceeding  3)  months  between  September  1 
aod  January  15,  InclnsiTe,  tn  all  except  the  Maritime  Provinces,  where  tbe  3) 
months  open  season  on  sboreblrds  opens  Angnst  IS  and  closes  November  80. 
Other  provisions  of  tbe  regulations  also  conform  to  the  terms  of  tbe  treaty. 

In  1919  the  above-mentioned  act  was  amended  so  as  to  authorize  the  governor 
general  Id  coimcll  to  make  regulations  fixing  tlie  bag  limits  on  migratory  game 
birds,  and  prescribing  the  manner  In  which  they  may  be  taken  and  the  ap- 
pliances that  may  be  used  therefor. 

Canada  also  bas  a  general  law  prohibiting  export  of  deer  (except  those  raised 
on  private  preoerres),  wild  turkey,  quail,  partridge,  prairie  fowl,  and  wood- 
cock, but  permitting  each  nonresident  to  export  two  deer  (except  In  those 
Provinces  further  Umitlag  tbe  hnro1>er>  In  a  year  at  certain  ports  within  15 
days  after  the  close  of  the  open  season,  under  permit  of  the  collector  of  customs 

■  PqH  test  of  tbe  regalatlons  will  be  found  on  pages  TT-SO. 
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of  tUe  port  from  which  export  Is  made.  The  porta  of  export  are  Halifax  &Dd 
.  YBrmOQth,  N«va  Scotia;  Macadam  JuiictiOD,  New  Brunswick;  Quebec  and 
Montreal,  Qnebec;  Ottawa,  KinKston,  Niagara  Falls,  Fort  Brie,  Windsor,  Sault 
Ste.  Klarle,  and  Port  Arthur,  Ontario:  and  such  otbers  as  tbe  lulolstpr  of 
customs  mtiy  dealgMte. 


I>VT  (Bute),  bull  naoMt  carlbaa N«t.  1-Dec  14 

Shwp  itunlei,  ggat Sept.  1-Orl.  31. 

CroBse.  partrtdKa,  prairie  rticki^  ptnrmtgsD Ort  I-Not.  1J. 

nanEBriHo  partiUge Ort.  1-Oet.  SI. 

Dnt^k,  gao«e,  WItoom  inlpe  or  Jartaal^,  M>«ll-tn'««atrd  and  ra'den 

plavers,  ye)lowl*Ea.  r«Hi,  and  r»ot n«^.  I-Dpt.  14. 

N»  •pan  mnai  BIk  Of  W>|dtl,  buMo.  IMuJ^  of  deer,  taaoa^  tAoen  jwrng  ot  all  big  gamF, 

■ulFlope  (IKSy,  BnBBarlsB  pbmnant. 
HMItaK  Utnuni  Nonrrxldnit :  <I«BfTal,  (20  :  bird,  (5.  Reildeat :  Ble  Rave.  (S.OO :  tHrdi, 
I2.2S  (reqntred  onlr  aonth  af  Let.  W*)  :  itot  rcfutre*  of  termfr  or  mmmbcr  af  fsntDr 
mIdlDS  vlth  htm  on  farm;  Katie.  cHup  b«liK  S3.0*:  nailKt  hnnter,  W;  game  dmlor, 
$10.  BteriiMra  or  tbeir  aona  naldt&K  on  ewa  land,  Mg  guse,  tl.  Innied  by  minister 
Df  agrlcalture.  BnideBls  nortb  ot  lalftnde  IW  amy  alao  take  one  head  of  big  gnne 
(exiTpt  elk  or  Buffalo)  vttfeiKit  Mg-gnme  IlcraRe. 
Bag  Umlui  Deer,  moose,  caribou,  1  of  each  spedea,  2  Bbeep,  S  goats  a  smbod  ;  grouse, 
partridge,  prairie  ehklien,  plamlgaa.  10  a  day.  160  a  seassn ;  Hangarlan  partridga, 
S  a  day,  IS  a  aeaaon ;  SO  dmHu  a  daor,  200  a  sraaoB. 
Sata:  Bale  of  grouse,  partridge,  prairie  cbtefcen,  ptarmlgaD.  Hmgarian  partridge  pn- 
hlbltEd.  Other  game  birds  may  be  aold  under  Itc<tiiae  daring  op<-n  Deassn.  The  Arab 
of  Ug  game  may  be  aold  under  flO  lleenae.  Ileada  of  Mg  game  before  being  sold  vmfl  be 
alampnl  by  mlnMer  of  agrlmltDn  at  t«e  of  $0  for  elk,  caribou,  moose.  ab««p:  and  92 
for  deer,  antelope,  and  goat. 
Export:  Export  at  all  protected  game  pti^lblted,  except  mlolaler  of  agrlcnltnfe  eay  trraat 
p<-rmLtB  for  export  of  game  at  the  rate  of  >S  for  each  hcai  at  Mg  game  aatt  (1  per 
doien  for  game  birds.  Tbe  holder  of  a  general  nonrealdent  Hceme  nay  take  with  hha 
out  of  tbe  PrcFTbin!  aa  trophlea  beads,  sklne.  and  beofa  »f  Mg  ^me  legally  kilted  by 
him.  Any  peraan  may  export  moimted  or  branded  heads  at  a  tke  of  91  for  «arh  bead. 
Biport  af  migratory  birda  prohibited  dorlDg  close  aeasoB. 


(laiD  n'guJatlons  not  receiToil.  i 

No  open  aiaHBi  Buffalo,  elk.  yoQiig  of  deer  and  goat,  and  temale*  and  young  of  moose. 
caribou,  and  abeep. 

SuMlag  a>d  Mrtag  Baaaaiii  Houreaidait:  General,  |25  and  (20  -■''**V"||  tor  «adi 
griiily  bear,  Boaae,  aheep,  vai^tl.  or  caribou,  $15  adOltloBal  t«  each  black  or  bioma 
bear,  mouDCaln  goat,  a  male  deer,  and  96  aildttlonal  for  eiery  dver  of  any  ultter 
sp^^cles  abot  by  him  ;  birda  (seaaon),  (50 ;  bear,  Jan.  l-July  1,  (26 ;  angling,  aeason  95, 
or  91  per  day  up  to  ttre  daya  ;  Brttlah  subject,  birda,  (5  per  we^.  Berideftt  and  membera 
of  army,  navy,  m-  mlUtla  on  doty  In  Prmtncc :  Deer  aad  blraa,  92JH>;  big  game  and 
Hrda,  9B.  Ug  gane,  btrda,  ami  trmpplBg,  910;  guide,  9B.  laMwd  by  wardea  or  any 
person  BUthoriaed  by  blm. 

No  fee  required  of  farmer  balding  over  10  acrea  at  land  or  member  of  family  for 
license  to  hunt  btrda  and  deer  on  land  on  whicb  he  reeldea.  Free  lleenae  granted  t* 
proe|>ector  nnder  certain  eoodltloBa  npon  productlai  of  free  ■loer'a  certiflcate.  Me 
UceDse  Isaoed  to  person  DBder  16  wtthont  written  canaeot  of  parent  or  gnardan,  and 
then  to  hunt  with  ftrearma  only  under  Bo|wrvlaloB  of  licensed  adulL  Dulawtnl  to  bunt 
on  FultlTBted,  cleHred,  or  inclosed  land  without  owner's  consent. 

Badge  to  be  worn  by  licensee.    Firearms  not  to  be  carried  wltboal  license. 

Bag  Umlts  Bad  paaseastant  Three  deer  of  any  species,  4  te  all ;  1  elk,  1  moose.  3  caribtm. 
2  goats.  2  sheep  of  any  one  npecles,  S  In  all,  2M  doefca  a  season.  (Units  oa  other  nferlt* 
Bxed  by  ordera  In  council.)       (iame  may  be  possessed  for  two  weeks  after  close  of  open 

■  Albffta:  North  of  laHtnde  US'  any  game  anlma]  ar  h4m,  except  elk  and  bnCalo,  may 
be  killed  at  an;  time  If  needed  tor  food. 

>  BHUih  CoIuntMa:  Open  sensonii  died  annnslly  bj  order  In  couucll,  capie*  of  which  may 
be  bad  from  the  secretary  of  the  game  coaserratlon  board,  Tlclorla,  British  ColumUa. 
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Bab:   Sal*  pn>hlblt*d  ol  all  game  except  under  reKUlatlona  of  Ileatanant  goTernar  In 

CODDCll. 

8al«  of  big  cajue  without  head  attaiCbcd  and  lune  blrda  without  pluaiai;e  pruUililtfd. 
Heada  ot  big  game  killed  wttboat  and  Imported  Into  Provlace  maf  be  Bold  when  branded. 
Fees,  moose  and  elk,  fB ;  mountain  aheep.  f4  ;  carlbon,  (8. 
Expert:  Export  prohibited  of  III  protected  fHm  aicept  lUtdec  permit  of  ProTlnclal  gam« 


Ptainisan Oct  1-Oct.  M. 

Duck,  BMwe,  biaat,  caot,  iKlUanle,  WUmo  an^a,  bbA-bnaatad  and 

golden  ploTsa,  jdlsvlecB,  csU,  and  wmdoock 8«pt  lO-Nor.M. 

Ma  apan  aeaaaai  BlatM  ar  babla^  aB:,  laoalea  and  raong  «t  Uggacae,  dove;  qnatl,  pbaaa- 
airt,  Hungarian  partrldva.  Introd«oed  gama  bird  <192TI ;  grouse,  prairie  iMdkta, 

HBBitas  ItoiMeit  KmumUmU  aUea,  Ug  gamfc  9ite ;  blida,  f3B.  MoMwrideu  BHtleb.  big 
^Mtt.  lis ;  blida.  |UL  BagUcnt,  bit  game.  U I  bbda,  $1.  Iiwnd  br  alnlater  of  agri- 
ealtarei.  HnntlBg  prohibited  on  Inclosed  or  cultlTated  landi,  landa  corered  by  bulld- 
Insa  or  watei,  wlltooat  eowwat  of  vwaw.  No  Ueaote  nqnlred  of  tarmerB  or  memben 
ot  tninllj  to  hunt  on  tarm  on  which  Uuv  lealde. 

Bag  Hmita  aad  paHualeai  One  in  all  of  deer,  aooaak  eartboo.  Mil  anftopa  a  aeaaon;  IB 
ptaimlgan  a  day,  SO  a  aeaaoii ;  20  docka  a  day  In  Bnrteaibtr.  40  a  day  In  October  and 
Norember ;  10  g«ea«  a  day.  Posaeealon  of  ptamlKan  allowed  tor  10  days  aftrr  cJoan 
ot  hnntlBg  aeaaon.  Venlaion  for  private  use  may  be  poHeBsed  at  any  time  on  proof  of 
legal  klUlng. 

Sale:  Bale  prohibited  of  d«er.  elk,  mooBe,  caribou,  antelope  (except  heads  and  hides),  and 
•O  protected  gama  Urda. 

Bipart:  Biport  pr;i>blblted  at  all  protected  game  except  mder  permit  limed  by  department 
ot  agrlcnltnre.  N*  permit  ahatl  be  tamed  tor  export  e(  ptamlgaD,  prairie  cblckon. 
partridge,  grooae,  geesey  dw^  or  antlre  (vreasa  at  any  mooae,  elk,  eeribon,  or  deer ; 
proHded,  nuareeldent  licensee  nnder  permit  leaned  free  may  export  carcasa  ot  moosi', 
carlbon,  or  deer,  and  net  nu>re  than  60  geeae  and  SO  dncka  killed  by  blin.  (No  dock 
ahaH  be  exported  before  Oct  1.)     Bip»t  of  migratory  bMa  prahlblted  daring  rlo«e 

HtKclIaBCHat  llontera  mnat  wear  complete  onter  anit  and  cap  ot  wUte  ntateilal.  Auto- 
matte  gnna  prohibited  In  hoatlnr  waterfowl  and  ptarmigan. 

KKW  BKUN8W1CK. 
Onsn  mMMoats  Datet  tnchttter. 

Doer  (see  exception),  moose  (bnllB) »ept.  IK-Nov,  M. 

Eaeeptim:  T>e*r  on  Orand  Hsnan  and  Campobello 

Islands Oct  1,  1W2. 

Watertowl,  rails,  coot,  galllnuIeB Sept.  I-Dec.  H. 

Woodcock.  JacfcBoIpe  or  WilBon  snipe Sept.  IB-Nor.  80. 

Black-breasted  and  golden  plovers,  yellowlegs Aog.  1B-No».  BO. 

Ns  ^MB  BCaaani  Caribou  (1921)  ;  calf  under  3  yeara  and  cow  moose;  pheaBanl;  partrhlga 

(1021). 
Hantkia  bccnKi:  Nonrealdent :  General,  fSO:  bird,  flO :  Westmoreland  Courty,  f  20 ;  flab, 
ts.  RpBldeiit  i  Big  game,  V2 :  alnkbai  for  waterfowl,  11 ;  taxldermlM,  $1 :  gnlde,  (1 ; 
eamp  help,  $1.  Big  game  license  not  Isaned  to  person  under  IS.  IsRiied  by  mlnlxter 
at  lands  and  mines.  Ronrealdent  licensee  murt  have  registered  guide. 
Bac  llBltB  and  pasuuinii  Two  dcpr,  1  mooae  (lumber  camp  llmllpd  to  2  moose)  a  season; 
to  dncka.  10  partridges,  10  woodcock  H  day.  Oame  may  be  k^t  for  personal  nap  In 
cold  BtoraKe  dntiag  close  aesBon  under  penalt- 
Sak:  lilale  of  carcaas  of  mooae  and  deer  (except  bead  or  bide)  prohibited  ;  woodcock  until 
September  IB.  1010;  of  other  game  during  close  season  ;  provided  game  (except  migra- 
tory birds)  may  be  sold  during  life  of  10-day  permit  applied  for  wlttaln  10  days  itfter 
dose  of  aesBOU.  Keepers  of  hotels,  Inns,  etc.,  may  serve  game  during  open  seaaon 
and  IS  days  thereafter.  Dealer  under  (1  license  from  minister  of  lands  and  mines  may 
sell  tbree  deer  at  retail  and  heads  and  bides  to  taildennlBts ;  and  bides  and  sklnx  at 
animals  may  be  sold  under  license  by  nonresidents  or  aliens,  fee,  fZO :  and  residents, 
tee.  tt. 
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'  E:Kport  of  all  gBtat  prohibited,  rsccpt  that  mlolBter  of  toods  and  mhwa  maj 
IlcviiH  to  «iiKirt  same  alive  or  de«d.  .  ■> 

Automatic  gaat  prohibited  In  baDtlne  biK  game  and  walerfowL 

NOSTHfflST  TEKBITOBIES.' 

Opan  aaaaanii  ■  Date*  <im(im<c>«. 

Deer  aod   moose    (malcB   onl;),   mountain   goat Elept.  1-Apr.  1. 

»...u»  .b.„,  ^^ . {i^t:Z.'i 

PartTldge.  pialrle  cblcben,  ptannlgaii,  and  other  sroose Sept.  1-Jaa.  1. 

Waterlawl,  rails,  coot,  Eaiilnulea,  Wllaoo  anlpe,  black-bTeaaled  and 
solden  plOT«ra,  and  jellowlera Sejit.  1— De«.  14. 

N*  •p«  ■eumi  Buffalo  or  blaon  ;  musk  ok,  naplti  or  elk,  doea,  cow  moose;  fenalea  of 
caribou,  abeep,  and  goat  wltb  joung,  and  joung  of  any  ot  aucb  animali ;  awan  <1S2S}  ; 
elder  duck  (1823)  ;  woodcock.    HuntlDK  probiblted  oa  Victoria  Islaiid. 

HantInK  and  tnpplac  llcenaM:  NooTesldent,  f60  i  noniealdent  Britiab  BDb]ect,  t26;  nai- 
deut,  t2;  trading  or  tralBcklDg  In  game;  nonresident,  flOO;  nonrasldcBt  Biitlah  sub- 
ject, fSO;  reaident,  fS.  Issued  b;  commissioner  of  Dominion  parka.  NkHve-bons 
Indians,  Eeklmoa,  or  balf-breed  bona  flde  residents  of  Northwest  Territories  may  boot 
without  a  license. 

Bac  Ualtai  Two  boll  moose,  2  male  deer,  4  caribou ;  monntaln  ihe^i,  2  ot  an7  q>ecl«a^ 
3  In  sU ;  monntaln  goat,  2  of  anj  one  species. 

8sU:  Sale  of  protected  g«iD«  during  close  seaKiD  prohibited. 

Eipsrii  Export  ot  the  meat  ot  an;  game  prohibited. 

NOVA  SCOTIA. 
Open  ssBBoui  Cotes  taelwafce. 

Deer,  male  (except  on  Cape  Breton  leland,  no  open  season) Oct.  16-OcL  SI. 

Hoose,  trails  (except  on  Cape  Breton  Island,  no  open  Season) Oct.  1-Nov.  SO. 

Caribou,  bulls.  In  laverneSB  and  Victoria  Counties  only Sept  IS-Oct.  IB. 

Hare,  rabbit Dec  1-Peb.  1, 

Waterfowl,  rails,  coot,  galllnoles Sept  16-Dec.  81, 

Black-tnvRsted  and  golden  plovers,  jellowlE'gK Ang.  15-Nov.  80, 

Woodcock,   Wilson  snipe Sept.  1 -Dec.  14. 

Mo  open  saasoni  Females  and  yoUDg  ol  deer,  moose,  and  carlbon,  Canada  grouse   (sprues 

partridge),  pheasant;  ruffed  grouse  (birch  partridge),  llt22. 
■uUnc  Hceuea:   Nonresident :  All  game,   (30 :   birds  and   small   game,  except  woodcock 
and    BDipe,   tlS ;    nonresident   payltig   taies    equal   to    license    fee,    |0 ;    resident   alien, 
f  5 ;    guide,    resident,   (2.      Issued    by    provlDcLsl    secretary,    game   commlsalouers,   and 

Bag  IlialU:  One  moose  a  season ;  .1  rtiffed  grouse.  10  Woodcock  a  day. 

8al(i  Sale  prohibited  of  deer,  caribou,  pheasant,  binckcock,  capercallile,  Canada  gronae 
(spruce  partridge),  cbukar  partridge. 

Moose  (meat  only)  may  be  sold  from  October  4  to  November  1  under  certlflcate 
Fhowing  lawful  killing ;  rabbit,  December  4  to  February  1 ;  any  game  bird  other  than 
those  above  mentioned  during  the  open  season,  with  the  ^ceptloD  of  the  Ural  three 

Bipart!  Export  prohibited  of  all  protected  game,  except  holder  ot  nonrealdeDt  general 
license  nia;  ship  out  of  Province  under  Uc^se  tag  I  mooae  lawfnllj  ahot  bj  him- 
aelf.  Honnted  heads  and  dressed  skins  and  live  mammals  or  htrds  for  p"'P*f*'"g 
or  Bclenllflc  parjioaea  may  be  exported  under  permit  from  chief  game  commissioner. 

HlKallaiiaaiui  UnUwtul  to  use  rifle  or  gun  loaded  with  bullet  to  ahoot  Wild  fowl. 

'Netc   Brwnnolct.-  Bxcept   In   the  case  ot  partridge  the  prohibition   applies  only  to 

'"Northieett  Terrttories"  means  the  northwest  territories  formerly  known  oh  Bup. 
port's  Land  and  the  Nortbwestcrn  Territory  (except  such  portions  thereof  as  are  In- 
cluded In  the  Provlnccfl  of  Ontario,  Quebec,  Manitoba,  Saskatchewan,  and  Alberta  and 
the  Yukon  Territory),  together  with  all  British  territories  and  possessions  in  North 
America  and  all  islands  adjacent  thereto  not  included  within  any  Province,  except  tba 
Colony  of  Newfonndtaud  and  Its  dependencies, 

■  Indians.  Eskimos,  bona  flde  iuhabltanls,  explorers,  and  surveyors  may  take  game, 
except  musk  ox  or  elk,  and  the  eggs  ot  birds  when  actually  needing  them  to  prevent 
starvation.     Indians  and  Eskimos  may  take  musk  ox  for  such  putpoees. 
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OHTAMO. 
■a  mmmtmt*  Datti tnelnHM 

I>er Not.  B-No*.  Sa 

Maoa«,  cariboo  (bollt  onl;)   (eowi  and  calTra  sodrr  1  jear  of  asp, 

DO  op«a  wsmh) Oct.  1-Not.  80." 

f  Oct.  15-NOT.  15. 
■"l  Dec.  ZS-J>n.  2. 

Sobrel  <bj«<li  or  gray) Nor.  l-Nov.  IB. 

WIW  tartoy No*.  1-NoT.  IB. 

WoodMM* Oct  IB-Nov.  14. 

Dock.  Roooe,  bUpk-br(>aiit»d  aod  goldtn  plorcra,  y«llowlFKii,  Jacksnlpe 

or  W11k>ii  SDlp^  raU,  coot,  salllnnle 8*pt  1-Dec.  14. 

N*  m^mm  Maaaai  FawDB,  dk  or  wapiti.  doTe,  partridge,  froase,  pralrfe  fowl ;  «apercallile; 

quail,  Hungarian  psrtridgp,  ph«aMmta  (1920). 
BaatlBC  ilriBJMi  Nonresldait ;  General,  <2S.    BealdcDt:  Hoose  aod  cariboa,  fB ;  d*cr,  {3. 

Galde',  t2.  Imaei  by  d«pertiii«iit  of  game  and  fisberlcs, 
■■K  IWta  ami  pannriMi  Beaddent,  1  dwi ;  nonreBUcnt,  1  deer  a  BOtaon ;  1  bull  mooae, 
1  carlbov  a  waaon ;  200  dtieka  a  apaaoD.  Two  or  more  penooi  bnutlDg  tog^brr  under 
HcCTae  may  kill  an  averace  of  1  dc«T  each.  Poe««B8lon  permlttpd  daring  open  Boiaan 
and  ontll  Uarcb  81,  following,  of  all  gnme  cnvpt  migratory  btrdc 
Sale:  Tbe  Bale  of  wat^owl  protdUted ;  alio  partridge  (grouse),  quail,  woodcock,  and 
mlpe  pnrfilblted  to  September  14,  1S20.  All  other  Dative  game  may  be  sold  during 
the  ofen  aeaaon  by  the  penoD  killing  it,  and  by  dealera  during  op(>D  KpaBoni  and  until 
tbe  following  Janoary  1,  nnder  license.  HotelH.  reatBuranta,  and  clubs  under  Ucenae 
may  sell  daring  closed  season.  Imported  game  may  be  sold  nmlpr  special  rpgnlatlons 
mud  llcenaea.  Game  breeder*  may  sell  anlmala  far  breeding  purposes  under  permit. 
Sale  of  migratory  birds  prohibited  dnring  closed  season. 
bpBrti  Tbe  export  of  alt  wild  game  BDlmals  and  tdrda  Is  problUted ;  provided,  1  deer, 
1  bnll  Diooae,  1  bull  caribou,  and  100  dncki  may  be  exported  onder  nonrfsldent  hunt- 
Ids  llcenae  If  shipping  coapon  and.  It  required,  sOdaTlt  of  lawful  killing  be  atUcbed 
and  eoBtenta  of  package*  be  open  to  view.  Lawfully  Imported  game  and  deer,  moose, 
elk,  or  caHbon  In  private  ownership  may  be  exported.  Uinlster  may  issue  permit  for 
the  eiport  of  game,  dead  or  alive,  at  any  time,  except  migratory  birds  daring  close 

r  with  gun  or  dog  Ibto 


t  laws  not  received.) 


Partridge  (in  alterBete  y««l«.  Iftl9,  1921,  etc) Oct.  IS-Kov.  IB. 

Waurfowl,  rail,  coot,  gatllnule Sept.  l-Dec.  14. 

Woodcock,  Jaj^anipe  or  Wilson  anlpe Kept.  iS-Mov,  30. 

Btack-breoated  and  golden  plovers,  ydlowl^s Aug.  IS-Nov.  SO. 

Baallai  Hsinsts;  Nontealdent,  tl5.  If  applicant  pays  taxes  oa  real  estate  valned  at 
HOB,  fee  IS ;  ton*  and  brothers  of  reaidenta  retamlag  tor  visit,  |2.S0 ;  guest,  t2- 
Inned  by  game  Inspectors  and  tax  collectors.  HontlDg  on  Inclosed  lands  without  per- 
mission of  owner  prohibited. 

Bag  UmiU  aad Inii  No  limits. 

Ist*i  Qamc  lawfully  killed  may  be  sold,  except  migratory  birds  may  not  be  sold  during 

■spMtt  Export  prohibited  of  all  game  eioept  geese  and  brast ;  provided,  nonresident 
llcenaee  may  carry  ont  of  Province  IS  biids  killed  by  himself  if  tagged  and  carriol 
open  to  view.    B:^rt  of  migratory  birds  prohibited  daring  close  season. 

Mk«allBM**a«i  Use  ^vMMtsd  «t  automatic,  pnmp,  machine  gun,  rifle,  or  otber  gun  loaded 
with  biOIeta  In  hunting  game  birds. 

>  OHtario:  lilenteiunt  governor  In  council  may  alter  dose  tesMns  to  region  north  and 
west  of  Vyencb  Blver.  lAke  Nlplsslng,  and  Mattawa  River,  and  In  tbe  vicinity  of  Ron- 
deau Park,  and  close  for  a  deflnlte  period  seasons  for  any  game  animal  or  nonmlgratory 
game  bird  whose  numbers  have  ilimlnlshed. 

*Bamb  of  the  Canadian  Pacific  R.  R.  from  Mattawa  to  Port  Arthur,  Oct.  S-Nov.  20. 

•  Hares  may  be  killed  during  close  M-oson  by  nay  means  other  tban  shootiag. 
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Deer,  boll  uraoBe  (eee  exception) Best  l-Bet  31. 

Bxception:  In  I^belle*  OCtava,  Pontiac,  and 

T<>mlBCaminK  Countlfs Ort.  1-NoT.  80i 

Caribou Bept.  1-Jan.  Si. 

Hare Oct  15-Ian,  31. 

Bear Aiw  SO-J™b  SO.  | 

Birch  or  iwamp  partrlcige fievt.  Ir-D*r^  14. 

White  partridge  or  ptarmigan Sot. l~3mm.»i. 

Watertowl,  ralla,  CBOti 8«9t.  1-Bm;  14. 

Woodcock,  laRkanIpe  or    WIIbod  snipe,  blkCMireaated.    and    giddes 

ploveca,  rellowlega  (see  eicepttoaa) Sept.  l-Bec.  14. 

Bxneptiant:  In  Bonaventare,  Oaspc^  Klmesakl, 

and  Sagnena;  CounUea *"r  IK-Nov.  SO. 

In  dUtrlctB  adjaceot  to  tidewater Sept.  l-No«.aei. 

N«  •««  HHant  Coir  moosei  yvvas  nt  dew,  ntxjm,  and  e    " 

(10:»». 
BonUsc  Ikaiuaat  Nonxerident:   a«i«ial.   t29   (nu 
tlO).      BcaldPDt,  $1    (not  rettalreil  ol  Maldant  E 
resident  special.  fO  <3  deei  and  3  carltMa  addltleoal  to  limit). 
ColmiiBtion. 
Has  DbUi  and  yaHoiiaKi  Two  de« 

under  apvclal  ceoldent  llcenae.  Oama  lawfuIlT  killed  a 
after  close  o(  open  aaaaoD. 
8^«i  Sale  ef  blrcli  or  Bpnuxt  partridie  |K^>lMteA  tLntU  Octebar  1,  l^A  OuMt  iawfuUf 
taken  ma;  be  sold  trom  the  tliicd  daf  at  ooea  naam  to-  aad  IncladlBS'  tha  Bftiinuth 
doj  alter  explrallan  at  open  aeaaon.  Liepnsed  hotels,  mbnmnls,  and  ctnba  may  a^w 
(Came  lawfully  taken,  except  biich  or  spmc*  panridgK.  Sale  af  atgiBtar;  birds  pn>- 
bUjited  durtsE  close  neaaan.. 
K^etti  Export  of  mooae,  earHwa.  and.  daer.  Or  parte  thecanf,  pcohfMted  on^t  nader 
permit  iMued  from  Ml>la4er  (^  Calanleatlsii  <fe»  aat  te  aiettd  fS) ;  alao  midB-  taca 
nttncliad  to  aonrealdeiit  Hecnae  not  later  than  IS  da^s  aftar  aloae  ol  wasoa;  eipart 
of  migratory  birds  prohibited  during  close  season. 


'  Jacksnipe,  black-breasted  and 
golden  plovers,  rellowlegs,  r»ll» fippt.  16-Dec.  81. 

Na  ■>»  aaaaiHi  Antelope.  bnlTalo,  elk,  and  female  of  big  game  and  young  of  Mg  game 
under  one  year  of  a^e.'  Partridge  (raged  groaae),  aage  gro— e,  Canada  nr  gpmce  grnaae, 
pre  trie  chicken. 

Haatlac  BeoMai  Neiireald«Bt ;  Big  same,  (SB;  MHs,  flit:  domtdlad  In  Canada.  fS: 
laauffd  Iv  minister  of  agriculture.  Baaldpat,  Mg  Rame,  «S;  birds,  fl.K  (reqnlred  of 
rvBldflnt  of  city  or  town).  Isaaed  by  minister  or  agent.  No  lloense  liiraed  to  pereoD 
onder  Ifl  without  written  cMMpst  of  pan>Bt  or  guardian.  Btg-game  hunters  most  wear 
white  BDit  BDd  cap.     Floating  protaUiitad  on  Incloaed  bnds  without  cooaent 

Boc  IhaMe  aad  Maauatsar  Ob«  mooae,  2  deer,  1  caribou,  bat  not  more  tban  S  In  all : 
BO  R-ntcrtowl  a  day,  280  a  season.     Game  birds  may  bn  kept  tn  Itccnsed  storage  from 

'  Qwhee:  By  a  DomWon  ocder  la  cetmetl.  tt  Is  mlawfal  lo  capture,  take,  tnjnre,  or 
moh'st  migratory  game,  mlgrator.v  InapctivorouB,  or  other  migratory  nongame  bird,  or 
to  take,  injure,  deSFtmy,  or  malcat  thHr  nests  or  egga  within  the  following  areas : 

"A  strip  of  land  10  feet  In  dp»lh,  *h»g  the  dlff  and  the  cItS  Itself  on  the  north  and 
en«(  Bldea  of  BonaTentare  Idand  In  the  Connty  of  Gaspe : 

"  The  Binl  Bocka  and  ■  1-ndle  sone  sarnnndlng  the  seme; 

"  Feree  Rock  and  a  1-mile  lone  surrounding  the  sane,  except  that  wbpre  the  mnln- 
land  ia  distant  leas  than  l  mile  from  Perce  Rock,  the  More  of  sncb  mainland  shall  con- 
BtltDte  the  boundarr  of  the  ■onr.'* 

■  8d«fta(oftewan.'  Uentenaat  goremnr  In  cosDcfl  may  extend  ctoae  seasons  over  cnrreot 
j-rar.  wltbla  Ifantts,  os  petltlaa  of  alx  game  goardlaBs. 

■  Applies  north  of  line  between  townships  84  aad  SB  ;  south  of  said  line  no  open  Beaiton. 
•  Hale  mooae  barlDg  harna  le«  than  8  Inches  in  length  deemed  to  be  under  one  yrar  of 

age. 
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September  IS  ts  Uanh  1  aad  flnh  of  bic  Base  Iron  DcceiabM-  1  to  April  1  ir  tnsseS 
witb  Duuibcr  iDd  blmlB  of  some,  name  «(  depositor,  snd  number  of  his  bnntlns  llcenao. 

aUat  Sale  of  alt  protected  Ktm^  problbltrd. 

Sipart;  ICipart  of  all  pm^scto)  gane  prohlMted ;  prerfded,  mtnlHter  of  aftricaltore  maj 
einDi  pernitn  (o  axport  for  icleDtlQc  parpoteH  or  propacatlon  Id  public  parka  and 
louloglcal  ganlcos  1  pair  «ucti  spe<jlva  of  big  game  and  game  birds  upon  pajment  at 
tS.  or  (or  propagation  a  «ppeIflM1  ntinber  on  application  of  another  Pravtnee  or  State. 
Minister  noj  laaae  perailu  to  oxport  ate.i  (be  (3  pn  head]  or  other  big  game  (tea 
f3  per  head),  hlden  of  big  game  (In-  fl  eath),  fleeh  of  big  game  itte  |1  for  each  20 
ponnda  or  lem).  hlrda  (except  sren«e  famllr)  (fee  tl  per  dovn,  Itmtt  B  down  per 
•eaaon).  KoBresUent  lleenaee  en  iMnrlng  Prorlnce  laay  take  with  hln  daring  open 
acAaon  peraonall;  under  his  llcuiso  and  pi-rmit  big  game  and  100  game  birds  legal); 
killed.     Siport  of  nlgrator^r  btrds  pmhthlted  diuing  Gh>ae  wasoa. 

YUKON. 
0»ni  M»aiM:>  Dalftinelittivt. 

Deer,  BODse,  oilboii,  itawv.  goat  (malta  Mlj) Sept.  l-4lar.  1. 

rartrUge,   prairie  chleken,  gronat^   ptarmlga*,   pbseaant Sept.  l-Uar.  15. 

Waterfowl,  rails,  coots,  gallinnlea,  Wllaon  ralpe  or  Jncksnipe,  blact- 

b»ttstnl  and  golden  pfa>*era,  r«AewlecB S^t.  I'-Dee.  14. 

Mo  •••>  HBssBi  Elk  or  wapiti,  muak  ox,  blaon  or  huffajo,  and  fenuUea  of  other  Ug  game. 
HantliiK  Beensesi  Nonresident,  ttOO.     Tasnpd  by  eommliBloner  or  game  gaardlati. 
■■c  Itelta:  Six  carlbBU,  6  deer,  2  numae,  2  abeep,  i  goata  a  aeaaon. 


e  mar  ha  exported  br  a  nonieddcnC  only  under  a  hnntlnc  llcenaa 
and  a  shipping  permit  tBHii'>d  bf  the  commissioner  of  the  terrltorj  or  a  t^me  guardian. 
Heada  of  game  awt;  be  eoported,  If  declared  before  ■  same  guardian,  Bzport  •!  nlgia- 
tai7  blrda  ^vblUtad  daring  close  seBaoa. 


COUMfT  OF  NBWFOUNDI.Ain>. 
Open  HBsMi*)  ■  Datei  teeliuf  ve. 

Cariboo   (except  In  a  ipeclal   region   near  Orand  Lake,   no  open 

,  (Aug,  l-8ept.S0. 

season) \Oct.  21_J.n,  31. 

Hare,  nihblts Sept.  20-Ian.  1. 

Itarnilgna,   willow   grouae  or  partridge,   plovers, 
"  other  wild  or  mlgratorj  birds  (oicept  wild  gf 

BanllBg  Bad  •(Un*  Hsswmi  NooreaMVBt:  Caribou,  )51 :  fish  (lalmen  and  sea  trout), 
$10.50.    ReeldcBt.  K.    Oolde,  noaresldent.  <B0;  resident,  free. 

Cariboo  llreaapa  Isaned  I^  mlulater  af  mnrtne  end  flshBrlea,  BtlpeDdary  inagUtrate, 
or  Justice  of  peace.  , 

Unlicensed  gnldes  not  tD  be  emploT*<I'     Oatde  shall  not  guide  party  of  niore  than 

Bag  llHtti:  Three  earthen   (stags)   a  eeaaoD  br  nonrsaldsnt  llcfnaee;  Z  Blags.  1  doe  by 

resident. 
Sele:  Caribou  may  he  sold  from  August  1  to  Jknoary  1 ;  ptarmigan,  witlow  sroose  lakes 

In  open  season  may  be  noli  nntll  lannar;  10;  other  birds  maj  be  sold  during  open 

Biperti  Export  for  kbIo  prohibited  of  caribou,  partridge,  willow  or  other  grouse:  pro- 
Tided,  minister  of  marine  and  Bsheilea  may  Issue  llcensea  to  export  caribou  for  breeding 
or  sclentillc  purposes.  Ucensee  ma;  export  three  stag  caribou  under  hunting  license 
aitf  export  permit  (fee,  50  cents)  :  resident  may  export  antlers,  bend,  or  shin  of  earl- 
bOD  under  export  permit,  but  not.  In  eltber  case,  for  bbIp. 

'  TmIkhi:  iDdtuw,  <spk>ren.  mareroc*.  proapectora,  mlnera,  and  travden  la  need  of 
rood  may  take  gam*  during  dose  senson.    CommUsIoner  In  council  nuy  alter  seaBous. 

■  Vew/outuUoHd.-  Poor  settlers  may  kill  any  birds  except  capercallsle  and  black  game  at 
any  time  for  Inimedtate  consumption  by  tbemselTcs  or  their  families. 
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DISPOSITION  OF  GAME  RAISED  IN  CAPTIVITY. 

Regulations  have  been  adopted  under  the  Federal  migratory-bird 
treaty  act  to  permit  the  propagation  and  sale  of  migratory  water- 
fowl,' thus  paving  the  way  for  the  upbuilding  in  this  country  of  an 
industry  from  which  many  persons  have  been  barred  by  lack  of  sait- 
able  legislation.  It  has  been  demonstrated  that  game  animals  and 
birds,  especially  certain  species  of  migratory  waterfowl,  will  yield 
satisfactory  returns  when  propagated  on  .farms  and  preserves.  It  is 
believed  that  the  demand  will  far  exceed  the  supply  for  a  number  of 
years,  in  view  of  the  increased  restrictions  on  the  sale  of  native  wild 
game  and  of  the  fact  that  migratory  birds  can  no  longer  be  sold  oil 
the  market  anywhere  in  the  United  States  unless  they  have  been 
reared  in  captivity  in  accordance  with  the  law  and  regulations.  The 
Department  of  Agriculture,  acting  in  conjunction  with  State  game 
officials,  will  aid  so  far  as  possible  in  establishing  this  industry,  both 
in  preparing  drafts  of  suitable  laws  to  be  enacted  by  the  various 
States  and  in  assisting  breeders  to  obtain  eggs  and  breeding  stock. 
The  Department  is  not  and  never  has  been  in  a  position  to  furnish 
breeding  stock  or  the  eggs  of  any  species  of  game  bird  for  propa- 
gating purposes,  contrary  to  frequent  reports  in  the  press,  but  it  will 
assist  legitimate  enterprises  by  granting  the  necessary  permits  to 
propagate  migratory  wat«rfowl  in  captivity  and  to  take  birds  or 
eggs  for  propagating  purposes.  ^Reasonable  and  proper  regulations 
of  Federal  and  State  Governments  will  permit  dcnnesticated  game 
to  rea<!h  the  market  for  consumption  at  all  seasons  and  at  the  same 
time  will  prevent  the  infringement  of  laws  to  conserve  the  supply 
of  native  game. 

F*d*nl  nnhtloiut  ruder  p«rmlt  from  tbe  Secretery  of  Agriculture,  WsBtalngtoii,  D.  C^ 
rbO  Bubjei-t  to  tbe  provlstoDS  of  State  laws  relating  thereto,  mlKrator;  waterfowl  ma;  b« 
])OHBet>Be<l.  Kold,  and  transiKirted  at  any  time  for  prapagatlns  parposea  sod  the  nnplnckcd 
cticsaaeB  and  the  plncked  carcaaaea  with  heada  BttAchcd  of  propagated  birda  killed  In 
as;  manoer,  eii^pt  that  thpy  may  be  killed  by  ehaatlDK  only  dorlng  th*  eppn  a«>Mn  Bar 
waterfowl  In  th<>  State  where  taken,  may  be  aold  and  traoaported  at  any  time  to  any 
penon  for  nolual  coDsiunptloD,  or  to  tbe  keeper  ot  a  hotel,  reatanraTit,  or  boardlns  baaat, 
retail  dealer  <n  meat  or  Kame,  or  a  club,  for  Rale  or  serrlce  to  their  patrooa,  who  maj 
poaaem  irorh  farcsBBes  tor  artiial  conaniiiptloD  wIthoDt  a  PMeral  permit :  prorlded,  that 
no  migrotory  waterfowl  kUled  by  ihootlng  shall  be  bought  or  sold  onlea  each  bird 
before  attaining  the  age  of  tonr  weeks  shall  have  had  removed  from  the  web  of  one  foot 
n  portion  thereof  In  tbe  form  of  a  "  V"  for  Identlfl cation  parposea.  (See  Beg.  8,  p.  74, 
for  full  dctallH  and  rcqutremeulB. ) 

About  two-thirds  of  the  States  now  have  some  special  provision 
regulating  possession,  sale,  or  export  of  game  raised  in  captivity. 
The  following  table  giving  a  digest  of  the  various  State  laws  on  t^e 
subject  serves  to  show  the  lack  of  uniformity  and  the  need  of  addi- 
tional legislation  to  attain  the  results  desired: 

'  Waterfowl  are  the  only  migratory  birds  that  are  permitted  to  he  rained  in  capHrlty, 
nnil  permltH  therefor  muat  be  obtained  from  the  Secretary  of  Agrlcaltare,  Waabli^OB, 
D.  C,  In  accordance  with  tbe  regulation*.     |See  pp.  T4-T5.) 
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iiliwwi  The  commlEBlon  mnr  OBtoUlsh  rules  envcrnta^  propngatlon  of  gsme  In  optlTltr 
and  nathoriic  tbe  sale  or  eiiKtrt  of  euch  tame  under  prinlt. 

CallfwaUt  Gams  ralspd  in  csptlTity  ander  breeder's  license  (fee,  $S.50)  may  be  toU  kt 
anr  time  for  bivedlug  purponeB  or  mar  be  sold  nnder  UrcDttp  and  reffulatlona  of  con- 
mlasloners  for  food  when  properly  tBRged  (fe*.  8  centa  a  tag).  All  domeafltated  game 
(except  deer)  most  be  kilted  otherwise  tbnn  by  ebootlne. 

Cel*rad*t  Game  furnlBhed  from  a  privnte  park  or  lake  of  dasui  A  taaj  be  sold  by  hotels 
and  refltaurHnts  at  any  time.  Game  taken  from  Urenard  private  pnrka  mny  be  Hold  or 
(hipped  at  any  time  It  accompanied  by  an  Invoice. 

Cnwetlat:  Detr,  pheaaaotH,  and  wild  fowl  raised  In  llcenaed  preaerrcs  (tee,  (2)  may  b« 
•old  or  transported  at  any  time,  when  duly  tagged  undor  rcgulntlons  ot  commlssionera 
of  flaherlps  and  game. 

Ddawim:  Unlawful  to  kill,  sell,  or  possess  Ilangarlaa  partridge  or  pheasants  except  Cor 
actentlflc  or  propagating  purposes. 

G«T«i>:  Beglatered  breeder  may  sell  game  for  propagation. 

mbalc:  Game  ralwd  In  captlTlty  under  a  breeder's  Ueenae  (fe«,  fn)  may  be  sold  for 
propagation  purpoBes,  or  may  be  killed,  sold,  and  transportnl  for  food  at  any  time. 

brflaMa:  Game  raised  In  captivlly  may  be  killed,  sold,  or  Ironftporlcd  at  any  Iloie. 

Iowa:  Game  birda  raised  In  captivity  under  license  (fee.  t2)   amy  be  sold. 

Kaaaaai  Game  raised  In.  captivity  may  be  Iranspoited  for  scli'ntiSc  or  propngatlng  pnr- 
poaea  nnder  permit  of  warden  and  fl.OOO  bond. 

Kmtaiky:  Game  birds  and  game  animals  bred  In  captivity  under  permit  may  be  aol^ 
transported,  or  olherwlxe  disposed  ot  at  any  time  when  duly  tntcgcd. 

IdnMamat  Game  raised  In  captivity  under  fS  license  Day  be  sold  alive  for  stocking  or 
breeding  pnrpoaea,  and  may  bo  killed,  Iransporled,  and  Bold  tor  food  at  any  time,  U 
tagged  with  metal  ta^.     Traffic  In  birds  hilled  by  shooting  prohlbilei]. 

MbIiu:  Game  raised  in  captivity  under  a  %2  breeder's  llcoise  may  be  killed,  sold,  or  trans- 
ported at  any  time  under  reuula'iuns  of  torn  miss  loners. 

Kai^and:  Elk  and  Imported  and  natlrc  de^r  raised  ia  licensed  prenerve  (fee.  tl>)  may  be 
sold,  dead  or  alive,  at  any  time.  (In  Allegany  and  Garrett  Counties  wblte-talled  deer 
native  to  the  State  most  be  branded  three  months  prior  to  killing.)  Tbe  propagation 
and  killing  ot  English  or  rlngneck  pheasants  In  captivity  la  pprmllted.  In  TTsah- 
ington  County  game  onlmolH  and  birds  reared  In  ilceneed  preser\e3  (fee,  410)  may  be 
sold  for  propagation  only. 

Masasiliaiiills  Quail  reared  In  captivity  under  permit  may  be  exported.  Game  may  be 
reared  In  captivity  nnder  license  (no  tee)  and  sold  tor  propagation  under  regnlatlona 
of  commiaslonera :  deer,  elk.  plieasanls,  quail.  European  or  gray  partridge,  and  wild 
fowl  may  be  reared  In  captivity  nnder  license  (no  fee)  and  sold  for  food,  when 
properly  tagged.     Tag  fee.  5  cents.     Licensed  dealers  may  sell  such  game. 

lOAlcani  Deer,  elk,  ph^isants,  and  wild  ducks  may  be  raised  In  captivity  under  fH  license 
and  sold  at  any  time  for  breeding  or  stocking  piirposea  and  tbe  carcaawa  transported 
OF  sold  for  food  when  properly  tagged  (fee,  6  centa).  Ducks  killed  by  shooting'  (except 
under  direct  Bnpervislon  of  a  deputy  warden)  mo;  not  be  sold  or  disposed  of.  Ucenaed 
retail  dealer,  dnb,  hotel,  realaurnnt,  etc.,  may  sell  portion  of  tacgeU  game  to  patron  or 
customer  for  actual  ccnaumpllon  or  use  without  additional  license. 

MtniMiata -  Game  raised  In  capUvlty  under  llcenito  (tee,  tl)  may  be  sold  alive  at  any 
time  for  propagating  purposes,  and  may  be  killed,  sold,  and  transported  nnder  regula- 
tions  of  commissioner.     No   tee  required   to   raise  game   birds   tor  domestic  use  or 

Hlssaarl:  Deer,  elk.  and  other  protected  game  raised  In  captivity  nnder  license  (tee,  (S> 

may  be  transported  and  sold  nnder  regulations  of  the  commissioner. 
M— lanai   Game   raised   In   licensed  private  preserve   (tee,   fH)   may   be  hilled,   sold,  or 
transported  at  any  time.    It  nucleus  stock  Is  captured  from  wild  animals  In  tbe  State, 
no  such  anlmala  nor  their  progeny  shall  be  sold  for  a  period  ot  three  years. 
Ncradsi  Game  raised  In  licensed  preserve  (fee,  (10)  may  be  sold  or  shipped  at  any  time 

under  invoice- 
New  HaapaUra:  Game  raised  In  captivity  under  $2  license  may  be  sold  or  transported  at 

any  time  when  properly  lagged,  undiT  regulations  of  commissioner. 
Naw  Janayi  Mallard,  wood,  and  tdack  ducks  and  Canada  geese  (when  raised  under 
Federal  permit*),  English  and  Uongollan  pheasants,  quail,  ruffed  grouse,  deer,  rabbits, 
and  squirrels  raised  In  licensed  preserves  (fee,  (B)  may  be  killed  at  any  time,  and  It 
properly  tagged  (tag  fee,  6  cents)  may  be  sold  for  food  or  eiported  tor  sale.  Live 
deer,  on  payment  ot  (B  for  each  animal,  and  game  binis  may  be  eiported  tor 
propagation. 


'XioklBan  and  Kew  Jeneji:  See  Federal  Begulatlou  8,  p.  74. 
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Ntv  HhJooi  Game  nlsed  Id  llcenscil  prcBcrTB  mar  be  exporteil  or  sold  kt  aJi7  tiiw. 
unilcr  laiorcp.  It  tbe  number  of  animals  oc  birda  tn  tbe  park  at  tbe  time  the  IIccbm 
la  R(^Dr<-d  U  not  therpb;  rodnced. 

N*v  Talk:  Elk,  wb I te- tailed  deer,  European  r«d  depr,  hitow  d(>er,  roebuck,  phMsaati. 
Canada  gefK.  Hutcblaa  geeac,  mallard,  and  black  ducks  rsU«d  la  captlvitj  under  llceoM 
may  be  Bold  for  brppdlnB  purpoaea  and  may  he  klUtd,  sold,  or  piported  at  anf  time  nodpf 
llcenae  when  properly  tBRS<^  Said  duckg  and  geese  miir  be  killed  by  nbootlns  during 
open  aeaion  onlr,  but  ducka  and  geese'  killed  by  Bbootlue  may  cot  be  sold,  eic^t  under 
regnlationg  of  cooimlsalon.  Varjlng  barea  and  cottontail  rabbits  bred  In  captlvttr  nader 
fS  license  may  be  sold  for  food  durtus  clone  season,  wben  properly  tagged,  nnder  rule* 
and  regnlBtlonB  of  tbe  conserratlon  department. 

Narth  Carollaa!  Twenty-two  CDUUtics  bave  laws  Id  regard  to  certain  game  raised  iD  O-p- 
tlTlty. 

llMlh  Dakatai  Board  may  lame  permits  to  breed  or  domesticate  game. 
,  Ohlot  Ringneck,  tlongolian.  or  Chinese  pheaaants  and  mallard  and  Uack  docks  raSaed 
tn  captivity  nnder  a  breeder's  llcenae  (fee,  fS),  may  be  »old  for  propagation  and  may 
be  killed  and  aold  vhen  duly  tagged.  No  pbeasant,  mallard,  or  black  dock  raised  In 
domeallcatlon  shall  be  killed  by  shooting  except  during  tbe  open  aeaaon,  and  no  mallard 
or  black  duck  killed  by  shooting  shall  be  bought  or  sold  unless  It  shall  ha*«  bad  a 
wcl|.deflDed  Vahaped  section  remoTed  from  tbe  web  of  one  (oat  before  It  attalna  tbe 
age  of  fonr  weeks.  Packages  maat  be  labeled  (0  shaw  tbe  namber  and  kinds  ol  Urdi 
contained  therein,  together  with  the  name  and  address  of  tbe  conalgnor. 
Deer,  sgulrrels,  and  rabbits  may  be  poaaeesed  In  Inctosures  as  peta. 

Oklahanai  Game  raised  andcr  license  (fee.  $2)  may  be  transported  tor  propagstion  at  uy 
time,  and  tor  food,  wben  properly  tagged,  daring  season  prescrllwd  by  rammlaaianer. 

Orvcan:  Game  birds  and  animals  raised  In  captivity  under  permit  tree.  (3),  may  be 
exported  or  sold  at  any  time  upon  being  properly  tagged  by  conimi8«lon>*r  or  deputy. 
Tag  fee,  S  cents  each.  Written  permit  from  commissioner  mnat  l»e  attached  to  each 
shipment.     Packages  containing  game  to  be  plainly  labeled. 

VeaiurlTsidai  Onme  breedcr'a  certlDcate,  fee  |1,  bond  fSOO.  Game  raised  fa  CBpttvlty 
may  be  sold  alire  or  dead  irlthia  the  State. 

Kinds  bUndi  Game  raised  In  captlNdty  undef  permit  may  be  sold  at  any  time  for  pr^a- 
gatlon,  under  regulations  of  commlBaloacrs. 

SovOi  CaraHnat  Any  birds  or  antmala  protected  by  law  may  b«  kept  In  poaaeashm  (or 
purposes  of  propagation  or  domestication. 

Soalh  Dakatai  Game  raised  lo  mpUTllj  may  be  eEpOcted  or  sold  under  written  permUaloa 
ot  Btate  game  warden. 

Vtabi  Game  raised  In  licensed  prlTSte  preserree  (fee,  $2^)  may  be  sold  when  diil.r 
lagged.  Fifty  birds  and  ten  animals  ot  each  kind  may  be  captured,  under  permit  of 
(■oniml8.sloner,  for  propagating  purposes. 

TarmMit:  Game  raised  In  licensed  private  preswrea  (fee,  (2)  may  bo  eiportpd  at  any  tine 
when  duly  marked  and  tagged,  and  may  l>e  sold  for  propagation  at  any  time,  or  tor 
food,  under  tag  In  accordance  with  regulations  ot  com  ml  salon  er. 

Tlnlidsi  Game  animals  and  birds  ralaed  under  breeder's  llcenae  tfce.  t2S)  may  be  dls- 
poaed  of  at  any  time  tor  propagating  or  other  purposes.  Packages  containing  anlmaU 
or  birds  transported  for  propagating  purposea  must  be  marked  to  show  clearly  tbe 
names  of  consignor  and  consignee  and  tbat  tbey  are  being  transported  for  propagating 
purposes.  Careaases  of  game  animals  or  birds  must  be  tagged  (tees,  smaller  birds 
and  animals.  2  cents;  wild  turkeys,  10  cents;  deer,  bear,  or  elk,  SO  cents).  Pro- 
prietor of  hotel  or  restaurant  or  a  dealer  may  sell  under  a  (5  llcenae  to  gQests  or 
patrons  game  raised  In  captivity.  (No  license  required  of  keeper  of  hotel  or  restaurant 
or  a  dealer  to  sell,  during  open  season,  waterfowl  and  rabbits  laiaed  In  captivity  or  other 
speclefl  of  propagated  game  the  sale  of  which  In  not  prohibited.) 

Holder  ot  a  game  breeder's  llccasc,  under  pi>rmlt  and  regulations  of  the  coranl^- 
sloner,  may  trap  wild  antmala  or  birds  tor  breeding  purposea,  but  the  anlnuils  or  bird* 
so  taken  shall  not  be  sold  or  otherwise  disposed  ot. 

Wsshlngtsni  Game  and  fur-beerlng  anlmala  and  wild  Urds  may  be  raised  In  captivity 
under  license  (fee,  (10)  and  sold  and  tran.iportcd  tor  food  or  propagating  purpnn^ 
when  properly  tagged.  Keeper  of  bot^'l,  restaurant,  boarding  house,  or  club,  and  retail 
dealer  in  meats,  when  duty  licensed  (tee,  $G),  may  sell  .carcsssea  or  parts  thereof  wbea 
properly  tagged.  Under  proper  permit  from  State  game  warden,  animals  and  birds 
may  be  captured  on  State  game  preserves  or  Imported  from  another  State  ot  country 
for  propagating  purpoaea. 

'.Vfio  Yorlc:  See  Federal  regulation  8.  p.  74. 


,,GoogIc 


GAME  LAWS  FOB  1919.  51 

Veal  Vlrclnlai  The  OiriuiT  of  elk  kept  In.  Inclosare  ma;  kill  tbcm  t.t  Bo;  Udu,  tud  mar 

pursue  and   recapture,  by   kllllnc  Or  otherwise,  elk  which   haie  escaped  from  hta   In- 

doBure.     Tame  dr«r  maj  b*  tilled  br  th<>  awDpr, 
VlMaMkit  TJoder  permit  aad  ■apenialoB  of  the  nunialaaloB  wlM  anlinals  ■>;  ha  Ukra 

and  tranv^rted  for  propacitloa  within  the  Staie. 
WraBklnci  Katnml  Ioctebbc  of  blK  KHme  (except  motise)   ca^itured  under  permit  (fee,  (1) 

and  held  for  prapftgatlon  may  be  ^iportod  or  sold. 

NEW  LAWS  PASSED  IN  1919. 

(For   correct    BeiaoDti    for   hantluR   mtj-mtorj    birde  and   other   game   bpc    "  Summary  of 
Lawi  Relating  to  Seaaoaa,  Llcenaea,  etc.,"  pp.  T-4T. 

Fe^enL — Beculatlone:  AiueDdmeats  to  regulutloas  under  Uie  mJgratorf-blrd 
freatjr  act,  prescribing  September  1  to  December  15  aa  the  open  s<^bsod  on  black- 
belUed  and  golden  plovers  In  Texas  lustead  of  Noveniber  1  to  Januanr  81; 
fixing  a  special  bag  limit  of  50  a  day  on  sora;  removing  restrictions  on  intra- 
state transportattoo  of  migratory  birds;  permitting  migratory  waterfowl  raised 
In  captlTity  to  be  killed  by  shooting  during  the  open  secaon  for  waterfowl  iit 
the  iitate  where  fallen,  but  providing  that  propagated  waterfowl  so  killed  stiall 
not  be  sold  tinless  each  bird  before  attaining  tbe  age  of  four  weeks  stuiU  have 
had  removed  from  the  w^  of  one  foot  a  portloa  thereof  la  the  form  of  a  V 
large  enough  to  make  a  permanent  weU-deflned  mark  to  identify  it  as  a  bird 
raised  In  domestication  under  permit ;  permitting  plumage  and  skins  of  mlgra- 
tury  game  birds  legally  taken  to  be  possessed  and  tran^Mrted  at  ail  times 
without  permit;  authorising  taxidermists  onder  permit  to  possess,  sell,  and 
tniDSport  migratory  birds  and  parts  thereof  legally  talcen;  probibittng  the 
takli^  of  Dolgmtory  birda  from  any  fioatlug  device  towed  by  power  boat  or 
sailboat;  prescribing  Federal  open  seascn  from  September  1  to  December  15 
on  dovGfl  in  Arbaosas,  Indlaaa,  Kansas,  Nebraska,  Ohio,  and  Utah ;  and  fixing 
Octtdier  16  to  January  ^  as  the  open  aeason  on  doves  in  Alabama,  Florida, 
Oeor^o,  and  South  Carolina,  Instead  of  September  16  to  I>ecember  31. 

On  January  17, 1019,  the  Secretary  of  Agriculture  issued  an  order  {permitting 
bobolinks,  cominoDly  known  as  reedblnls  or  rite  birds,  to  be  killed  from  halt  an 
hour  before  auarise  to  sunset  from  September  1  to  October  30,  inclusive.  In  New 
Jersey,  Prain&ylvanla.  Delaware,  Maryland,  and  the  District  of  Columbia,  and 
from  Aogost  16  to  November  15.  tnciuslve.  In  Vlrglida,  North  Curoliua,  South 
Carolina,  Georgia,  and  Florida,  but  providing  that  tlie  birds  so  killed  shall  not  be 
Krid,  offered  for  sale,  or  shipped  for  purposes  of  sale,  or  be  wantonly  wasted  or 
destroyed,  but  that  they  may  be  used  for  food  purposes  by  the  persons  kilting 
them  and  be  transported  to  bo^ttals  and  charitable  iuslltutlons  foi'  use  as  food. 
This  (»der  was  issued  after  careful  Investigation  by  the  Bureau  of  Biological 
Survey,  which  showed  that  bobolinks  have  been  seriously  destructive  to  the  rice 
cn^js  In  the  Southeastern  States, 

Alafci-iii — Four  acts:  Shortening  the  season  three  months  and  prohibiting 
summer  shooting  of  squirrels  (No.  621)  ;  genial  act  protecting  fur-l>earlng 
pnimaiH,  prescribing  a  $10  trapptog  Uceuse,  and  protecting  bears  Rud  fixing  an 
open  aeaswi  on  them  (N'o.  10&) ;  making  hunting  ilceuiiea  expire  September  30 
imtead  of  December  31  (No.  117]  ;  declarli>g  all  State  lands  to  be  forest  reserves 
and  game  refages  and  prohibiting  hunting  thereon  (No.  138). 

AbslUL — One  regulation:  Bepeailng  reguiutlun  6  nhich  continued  a  dose 
season  until  Augost  1,  l&m,  on  moose  In  Southeastern  Alaska  south  of  the  Lynn 
Cnnal:  repealing  tbe  regnlatlon  prohibiting  sate  of  moose  meat  north  of 
latitude  62°  between  December  25  and  August  19;  uiwlifylng  tbe  regulation 
prublbitlng  sale  of  meat  of  moose,  caribou,  mountain  sheep,  and  mountain 
goat  south  of  latitude  62°  and  between  longitude  141°  and  155*,  and  limiting 
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it3  application  to  tiie  territory  south  of  tbe  Chugatch,  or  Const  Range,  Mono- 
toliis  IncludiiiK  tlie  K<'nai  Peninsula,  and  tiietice  east  to  loogitude  141° ;  pro- 
tilbitfnj;  use  of  Juckliglita,  search] igbts,  or  other  artificial  lights  fn  hiuitiiiK 
or  kilting  deer  or  moose  In  Southeastern  Alaska ;  probibitlng  any  game  a"!")*! 
from  beiog  killed,  sold,  pnsscs^'pil,  or  procurer!  for  feeding  foxes  or  other  far- 
bearing  animals  In  captivity  or  dogs  boarded  for  pay ;  repealing  the  regulation 
prohibiting  sale  oi-  sening  in  boarding  bouse,  hotel,  or  other  eating  place  of 
game  killed  by  natives  for  food  or  clothing  or  by  miners  or  explorers  In  need 
of  food. 

Arizona. — Two  acts:  Authorizing  State  game  warden  to  make  rules  and 
regulations  under  which  animals  and  birds  which  hare  become  seriously 
injurious  to  agriculture  may  be  taken  or  killed;  providing  K  S2.60  trapping 
license ;  defining  fur-bearing  animals ;  protecting  n-tld  hogs  and  beavers  until 
1922,  and  prohibiting  possession  dwlng  close  season;  prohibiting  possession 
of  does  and  spotted  fawns,  and  forbidding  purchase  or  sale  of  deer  hides  from 
'n'hlch  evidence  of  sex  hns  been  removed ;  permitting  hides  of  deer  legally  taken 
to  be  tanned  or  mounted  (H.  237)  ;  establishing  the  Catallna  Mountain  State 
Game  Preserve  in  the  Coronado  National  Forest  (H.  16). 

Arkansas.— One  act:  General  revision  of  game  laws;  lengthening  season  on 
deer  one  week  and  on  turkeys  three  weeks;  shortening  season  on  quail  one 
month  and  protivtlng  squirrels  and  fixing  an  open  season  on  them;  reqnirlns 
nonresident  to  obtain  hunting  license  to  take  bear  and  increasing  fee  for  Imntlng- 
dog  license  from  ?1.10  to  $1.50;  making  State  seasons  and  limits  on  migratory 
birds  conform  to  Feileral  regulations ;  limiting  tlie  number  of  wardens  to  eight 
and  taking  from  game  wardens  all  police  power,  except  such  as  they  may  derive 
by  being  deputized  by  county  sheriffs  (No,  276). 

California. — Twelve  octs:  Prescribing  a  {10  taunting  license  for  resident 
aliens  who  have  taken  out  first  papers  (S.  72) ;  prohibiting  sale  of  tree  squir- 
rels (S.  303) ;  Increasing  daily  limit  on  Wilson  snipe  from  15  to  25  and  weekly 
limit  from  80  to  50;  providing  limit  of  SO  a  week  on  doves  (S.  306)  ;  declaring 
cottontail  and  brush  rabbits  to  be  predatory  animals  In  game  districts  4,  19, 
and  21  (A.  5)  ;  making  it  unlawful  to  shoot  any  kind  of  game  bird  or  niHnimpi 
except  whale  from  power  boat,  sailboat,  automobile,  or  airplane,  or  wltli  a  shot- 
gun larger  than  No.  10  gauge  (S.  305) ;  adding  districts  1-m  and  3~e  to  tbe 
gume-preserve  dlMtricta  In  which  taking  predatory  animals  Is  proliibited 
without  permit  from  the  fish  and  game  commission ;  permitting  waterfowl  to  be 
taken  in  district  4^-e  (S.  380)  ;  pennlttiug  one  day's  limit  of  game  birds  and 
animals  to  be  possessed  during  first  five  days  of  close  season  (S.  481) ;  pre- 
scribing August  15  to  September  15  as  the  open  season  on  deer  In  district  4 
Instead  of  the  month  of  September  (S.  674) ;  prescribing  October  16  to  Decem- 
ber 31  as  tbe  op<'u  s<'ason  on  quail  in  districts  4  and  4] ;  shortening  tbe  season 
on  doves  one  month  by  closing  October  31  Instead  of  November  30  (A.  675, 
S.  542)  ;  creating  four  new  fish  and  game  districts,  two  of  which,  Nos.  1}  and 
4J,  are  hunting  districts  and  two,  Nos.  1-m  and  3-e,  are  game-preserve  dl»- 
ti-icts  (A.  664)  ;  reducing  the  maximum  penalty  for  hunting  In  tlie  Mount 
Tamalpais  Refuge  from  $1,000  to  $500  and  Imprisonment  from  1  year  to  150 
doys  (S.  677). 

Colorado. — Two  acts :  Prohibiting  aliens  from  bunting,  or  from  owning 
shotf-Tin,  rifle,  or  pistol  (H.  348) ;  creating  the  Colorado  State  Game  Befagc  In 
parts  of  Boulder,  Larimer,  and  Grand  Counties  (S.  66). 

Conitecticut. — Eight  acts:  Requiring  State  Ixiard  of  fisheries  and  game  to 
pay  nil  moneys  received  under  fish  and  game  laws  to  State  treasurer,  to  be  cred- 
ited to  account  of  said  board  for  Its  necessary  expenses  (eta.  43) ;  protecting 
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swans  and  permitting  other  wild  fowl  to  he  taken  half  an  hour  before  sunrise 
(ch.  74) ;  redncing  bag  lliiilta  on  mffed  grouse.  Introduced  pheaaant,  and  Hnn- 
garinii  partritlge  (ch.  105)  ;  protecting  ruffed  grouse  and  female  pheasant  until 
October  8,  1820  (ch.  145) ;  ahortentng  the  season  two  weeks  on  hares  and  rabbits, 
exc^t  Belgian  or  German  hares,  reducing  the  daily  hag  limit  from  5  to  3,  and 
the  season  limit  from  35  to  30  (ch.  173)  ;  permitting  deer  to  be  killed  only  on 
agricultural  lands  when  damaging  fruit  trees  or  growing  crops,  requiring  that 
hilling  or  wounding  a  deer  must  be  reported  to  the  commissioner  wfthln  12 
itonrs,  and  prohibiting  sate  of  flesh  of  deer  t&lcen  In  the  State  (ch.  201)  ;  making 
it  unlawful  to  snare  animals  or  to  set  anarea  or  similar  devices  where  animals 
can  be  taken  (ch.  234) ;  Increadng  maximum  aalary  of  superintendent  of  flsherles 
and  game  from  $3,000  to  $3,500  pM  annum  (ch.  309). 

Delawaie. — ^Repealing  the  provldon  permitting  a  resident  to  sell.  In  his  own 
county,  game  lawfully  killed,  thus  prohibiting  the  sale  of  all  game  killed  in  tha 
State  except  rabbits;  adding  turkey  buBJsard,  crow,  starling,  end  hawks  (except 
flsh  tiawk)  to  the  list  of  unprotected  birds;  declaring  all  State,  county,  and  mu- 
nicipal parks  to  be  game  refnges;  prohibiting  minor  under  15  years  of  age  from 
hunting  with  gnn  except  when  accompanied  by  an  adult  who  is  lawfully  hunting; 
permitting  nonresident  who  owns  or  leases  property  at  any  seaside  snmmeF 
resort,  and  his  relatives,  friends,  and  patrons  sojourning  at  such  resort,  to  hnnt 
and  flab  in  Its  vicinity  from  June  1  to  September  30,  without  licenses  during  open 
seasons;  prescribing  S^tember  IS  to  November  1  as  the  open  season  on  squirrels 
Inetead  of  September  1  to  Octot)er  IS. 

Ftorida. — Four  local  acta,  relaUng  to  the  protection  of  English  pheasants 
and  squirrels  in  Escambia  County  and  squirrels  In  Holmes  and  Washington 
Connties. 

Idaho. — Three  acts :  Creating  a  department  ot  law  enforcement  with  a  bureau 
relating  to  flab  and  game  nnder  the  supervision  of  a  Bsh  and  game  warden 
(cits.  8  and  65)  ;  creating  a  State  game  preserve  In  the  Pocatelto  National 
Forest  (ch.25) ;  providing  for  appointment  of  a  field  deputy  at  $1,600  per  annum, 
with  $1,000  for  ^Denses,  and  increasing  the  number  of  assistant  chief  deputies 
from  six  to  eight;  increasing  salary  of  State  flsh  and  game  warden  from  $2,000 
to  f3,000  and  tils  expense  allowance  from  $1,000  to  $1,800  per  annum,  and  of 
the  chief  depnty  from  $1,500  to  ^,000,  but  limiting  his  actual  and  necessary 
traveling  expenses  to  $1,200;  Increasing  salaries  of  assistant  chief  deputies 
from  $1,200  to  $1,000  and  their  expenses  from  $800  to  $1,000  per  annum  each, 
and  of  the  chief  c^erk  from  $1,500  to  $1,800  per  annum,  and  fixing  the  com- 
p^isatloD  of  all  other  deputies  at  $125  per  month  In  lieu  of  $3  per  day;  length- 
ening the  season  two  weeks  on  elk  in  the  principal  cnuntlps  having  open  seasons ; 
prescribing  an  open  season  from  August  15  to  September  30  throughout  the  State 
oa  sage  hens;  reducing  fee  for  general  nonresident  bunting  license  from  $25  to 
$10,  except  to  residents  of  adjoiulng  States  requiring  a  larger  license  fee,  and 
on  birds  from  $7.S0  to  $5 ;  Increasing  fee  for  retddent  license  from  $1  to  $1.50,  but 
exempting  women  from  license  requirements;  Increasing  the  dully  bag  Itmlt  on 
ducks  from  12  to  IS,  on  doves  and  Wllswi  snipe  from  6  to  12  each,  and  the  poa- 
session  limit  on  migratory  birds  from  15  to  20  bli'ds  a  day;  broiulening  the 
powers  of  officers  authorized  to  enforce  fish  and  game  laws  by  requiring  them  to 
inspect  depots,  cars,  warehouses,  coid-stomge  rooms,  warerooma,  restaurants, 
hotels,  lodging  booses,  and  markets,  and  all  baggage,  pnckagps,  and  packs  held 
for  storage,  shipment,  or  sale,  and  authorizing  them,  without  warrant,  to  search 
tents,  wagons,  antos,  or  other  vehicles,  camps,  baggage,  or  packs  believed  to  con- 
tain contraband  game,  birds,  fish,  or  fnr-bearlng  animals  (ch.  65) . 

miwitis — On&act:  Codtfidng  and  amending  the  game  laws  generally;  adopt- 
ing the  Federal  seasons  on  migratory  birds  but  limiting  the  season  on  doves  to 
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the  month  of  September ;  eatabllBliliig  a.  limit  ol  15  a  day  on  rabbits  and  nhottta 
Ing  the  seasoD  two  montba,  openlDg  November  1  iDstead  of  Set>tember  1 ;  r«dac- 
Int;  tlie  limit  on  BquirrelB  frcuu  15  to  10  a  day  and  tlie  nnmber  in  poawsedon  (rani 
30  to  20:  redndne  tbe  season  fire  days  od  prairie  chickens;  IfrntUns  the  noniber 
tu  fi  cock  pheasants.  60  solpe,  sod  60  rails  tn  poesesaloo;  prohibitinc  shiiHBeM 
of  Knnie  by  parcel  poet 

Indians. — One  act:  Creating  n  d^Htrtment  of  cooeervatiw)  Trllh  four  coat- 
mlsslonere  and  plsdog  the  game  and  fish  Interests  of  the  State  under  its  inilB- 
dlctlon;  providing  for  the  appointment  of  chiefs  of  divisions,  SMlfltants,  Inspec- 
tors, and  employees  on  fitness  and  merit,  to  be  determined  by  examtnstiaD  nr 
otbent'lBe  as  the  comznlsslon  shall  determine;  empowering  the  conservation 
coiiinilssloncrs  and  each  of  the  chleft  of  divisions  to  administer'  oaths  and  to 
require  public  officials,  corporations,  ssaociations,  and  Individuals  to  fBrDl»h 
Information  for  lawful  purposes  under  tl>e  act,  and  anttaortzlnK  them  to  anb- 
pceiia  witnesses,  and  require  the  production  of  Itooks,  records,  etc.;  gtviriK  to 
commlBstooerB,  chiefs  of  dlvlsloas,  and  all  other  tesally  appointed  emiAoyeex 
Deceesiiry  police  powers  to  enforce  and  administer  the  cooaervatlon  lawn; 
authorizing  fish  and  game  division  to  encourage  and  assist  so  far  as  practicable 
lu  the  organisation  and  establishment  of  Qsh  and  game  protectlre  association* 
in  the  State;  providing  a  derlcat  fee  of  10  cents  tor  tssaing  bunting  and  fishing 
licensee,  and  directing  that  all  expenses  of  the  fish  and  game  division  sball  he 
paid  from  the  Ash  and  game  protective  and  propagation  fund ;  iworlding  that 
all  funds  accrued  to  the  use  of  any  division  of  the  department  oOttr  than  regular 
or  q»eclfic  appn^riatlona  made  by  the  general  assembly  shall  conatlttite  n 
revolving  fnod  for  the  use  of  the  respective  divisions,  and  only  that  part  of  snch 
funils  In  cKcess  of  $50,000  shall  revert  to  the  Treasury  at  the  end  of  any  llseal 
year  (rh.  60). 

Iowa.— No  game  leclslatlon. 

KsBBss. — One  act :  Extending  abaolnte  protection  for  5  years  on  prsirle 
clilokeiia,  partridge,  and  introduced  plieassnts;  fixing  the  first  10  days  In  De- 
ceinber  as  the  opoi  season  on  quail,  making  it  nnlawfal  to  shoot  them  except 
on  the  wing,  and  prescribing  a  bag  limit  of  10  a  day  (ch.  207). 

Maine. — Seven  acts:  Shortening  the  season  one  month  on  raCCed  grouse  and 
wiKxIcock  In  eight  soutfa^v  counties  (H.  808)  ;  increasing  fee  for  resident 
tnxideniilsts'  Ucuise  from  f 2  to  $5  and  prescriUng  a  $28  tsxldermtst  llcenne 
for  resident  aliens  4H.  2B5) ;  shortening  the  season  two  weeks  on  deer  In  e4ght 
norttiem  counties  (H.  213) ;  empowering  comrolsstoiier,  after  thoron^  Investi- 
gation, to  grant  permits  to  Ull  protected  wild  birds  which  have  become  seri- 
ously injorions  to  agricnlture  (S.  1S9) ;  <w>enlng  the  sesson  oo  bull  mootie 
during  the  last  10  days  of  November  snd  requiring  carcasses  shipped  to  be 
tagged  and  to  be  acomipanled  and  Identified  by  owner  at  points  desUnated  by 
the  commissioner ;  making  It  unlawful  to  sell  or  give  away  moose  for  shipment 
out  of  the  State;  providing  a  (6  shlppinK  tag  nnder  wtdch  a  resident  may 
transport  moose  to  bis  home  or  to  a  ho^ilial  Id  the  State  without  accompany- 
ing shipment;  allowing  nonresident  to  transport  to  his  home  nnder  hunting 
license  and  shilling  coupons  a  bull  moose,  lawfully  killed  by  him  <ch.  — > ; 
prohibiting  carrying  loaded  guns  in  motor  vehicles  (ch.  — ) ;  requiring  resi- 
dent hunters  to  procure  certlBcates  of  registrstlon,  fee  25  txnta,  good  as  long 
as  the  holder  remains  a  dtlsen  of  the  State;  making  It  tmlawfnl  to  accept 
game  for  transportation  without  first  ascertaining  that  shipper  Is  duly  licensed 
(rh.  — ) ;  amending  fish  and  game  laws  gntersUy  (clerical  ^rors  bill) ;  pro- 
lilliiitnfc  possession  at  any  camp,  lodge,  or  place  of  resort  (or  hunters  or  fisher- 
men, of  any  Jackltgbt  or  light  fitted  for  use  in  hunting  game  at  olgbt,  or  aoy 
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svlT^,  iriTot,  or  set  Kun;  eontinulng  the  protecUou  on  gu-Umu  and  t^ohlbltluit 
pmacMftcs  regardtew  (tf  whn«  taken ;  NveHlliig  the  proTlelon  whldi  klktwed  a 
rMiHl«Bt  to  export  oa«  de»  a  bmsoo  ;  prc^lbitlns  tbe  uee  of  deer  kimj  hwok  In 
lumber  ctin^;  prMcriblng  t  K2S  iK»tre«ld«it  Ucenae  to  btiat  mooae:  proridlng 
tbnl  the  (eea  for  alien  lituitlQK  U<«nBee  Bliall  be  paid  into  tbe  approprlatlOD  tor 
muiiitenauce  of  llsb  and  game  department  (cb.  — ), 

MamAwartta.— Four  acts :  Protecting  quail  In  Biaex,  E>nkes,  sad  Nantucket 
OotinllMi  ubHI  1922  (eh.  40)  ;  extending  the  law  prohibiting  uaa  of  traps,  nets, 
moA  atares  for  taking  game  birds  to  incltide  all  wlM  blrdi  (eh.  6B) ;  preecrfMng 
a  minimum  penaltr  »f  95  for  taking  game  by  vat  of  trape,  nets,  snares,  swlrel 
and  pivot  ga»,  artlflelal  U^ts,  and  power  boatK  and  Increasing  the  maxtmam 
penalty  from  fSS  to  (SO  (eh.  83) ;  protecting  mffed  groose,  or  partridges,  until 
October,  WSO;  iwescntring  an  open  icaaaa  on  aqalrrei.  quail,  and  woodeot^ 
front  October  SO  to  No\-eniber  20.  Instead  of  tbe  month  of  Norember;  and 
lengthenliig  the  seaaoa  10  da^s  <»  hares,  or  rabbits,  bj  opening  October  20 
instead  of  November  1  <ch.  163). 

MlffHgna. — Fire  sets:  Opening  the  season  on  fox  SQulrrels  during  the  last 
half  of  October  and  lengthening  the  seaaoo  two  weeks  on  woodcock,  closing 
Nareisber  26  Instead  of  Novnoaber  9:  prescribing  dlfr»«it  seasons  for  taunting 
mbblts  In  sections  north  and  soufb  of  a  line  between  townships  20  and  21 
nwth;  leogthenli^E  the  season  one  vooth  In  tbe  uortbent  section  of  the  Statu 
by  preambing  a  aeasou  bom  October  1  to  March  1  aod  ftxlng  tbe  open  aeasoo 
Id  the  southern  eectioD  from  Notce^mt  1  to  MarA  1 ;  allowing  ruffed  grouse  to 
l>e  bunted  during  October  la  tbe  Upper  PeDlnsnla  and  November  in  the  Lower 
Penlnsola,  tb*  first  groase  hunting  pM-mitted  (or  several  years  (H.  203) ;  mak- 
ing tt  anlEwful  for  a  person  In  or  on  any  aircraft  to  pursue  or  molest  game  or 
insectiroroua  birds  (H.  47) :  ameodlug  the  act  relating  to  taking  deer  by  camp- 
ing partlea  by  authorising,  under  |3  permit,  camping  party  of  six  or  not  leas 
than  fow  llcwsed  hunters  maintaining  a  camp  of  at  least  four  pers(»ui  for  not 
leas  than  seren  days  to  kill  one  deer  tor  camping  parpcaea  ( H.  S4  > ;  protecting 
de^.  noose,  elk,  caribou,  beaver,  mnskrat,  pheasant,  grouse,  partridge,  and 
Bwan  in  or  within  2  miles  of  any  city  public  park  containing  over  200  acres 
of  which  150  acres  or  more  is  woodland  (S.  178)  ;  r^;>eallng  the  provlsioos  which 
prohibited  the  use  of  a  sneak  boat  whna  more  than  00  decoys  were  used  and 
whi<^  required  decoys  to  be  placed  at  least  1.000  feet  fr<»a  oth»-  decoys  <H.  33). 

Miasaacta.— Oofl  act:  Codifying  and  amending  laws  relating  to  flab  and 
game;  iocreanlng  term  of  office  ot  cMoralssion^  from  2  to  4  years;  pnrtilbltlng 
bunting  wltUIn  S  mllea  of  corporate  limits  of  any  dty  having  a  population  of 
60,000  or  more  (Dulnth.  Ulnneapnlla,  and  St  Paul) ;  Increasing  from  2  to  8 
years  the  time  within  which  proeecntlon  may  be  coinm«iced  tor  violation  of 
the  game  code;  Increasing  fnnu  $25  to  $60  Donresldent  or  alien  Ueeoae  tee  to 
bant  game,  and  trmn  flO  to  $15  to  hunt  birds ;  preecrlbing  opm  season  on  deer 
and  bull  moose  from  November  IS  to  December  5  Instead  Of  tbe  last  21  days  In 
November;  lengthening  the  season  2  weeks  on  quail  by  opening  October  IS  In- 
stead of  November  1;  lengthening  the  season  1  month  on  migratory  birds,  thus 
HMfcing  State  open  seasons  coincide  with  Federal  tegnlatlons;  protecting 
prairie  chicken  and  sharp-tailed  groase  unUI  1B22;  and  making  It  unlawful  to 
carry  a  gus  In  a  motor  vriilcle  except  when  taken  apart  or  carried  In  a  case. 

MiiWMHil  Two  acts:  Bbortening  the  seasixi  one  month  c»i  wild  turkeys  by 
oreBing  December  1  instead  of  November  1 ;  fixing  the  open  season  on  woodcock 
from  Nov^nber  10  to  November  30;  providing  a  dose  seaaon  throughout  the 
.vear  on  does ;  reducing  the  bag  limit  on  tnrkejs  from  2  to  1  a  day,  the  number  tn 
poeaeslMi  from  4  to  2,  and  i«eacrlhlng  a  limit  <d  4  a  seaaon;  providing  that  100 
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petitioning  honseholders  may  obtain  a  referendum  Tote  at  a  general  election  on 
the  question  ot  a  two-year  close  season  on  quail  in  any  county;  increasing 
salary  of  game  and  fish  commissi  oner  from  $2,500  to  $3,000  per  annum ;  antborlz- 
ing  employment  of  office  deputy  at  $2,400  per  annum  and  necessary  clerks  and 
stenographers  at  salaries  not  exceeding  $100  per  month ;  increasing  compensa- 
tion of  deputies  from  $3  to  $4  per  day;  enacting  new  license  legislation  and 
pTOTidlng  for  combination  hunting  and  Ashing  license,  reilncing  nonresident  fee 
from  $25  to  $10,  and  resident  fee  from  $5  to  $2.50;  providing  a  separate  $3 
fishing  license  for  nonresidents  and  $1  fishing  license  for  residents,  and  per- 
mitting aliens  to  procure  nonresident  licenses  to  hnnt  and  fish ;  permitting  game 
birds  to  be  raised  in  captivity  and  disposed  of  under  regulations  of  tbe  commla- 
f-loD ;  appropriating  $5,000  oat  of  the  game-protection  fund  to  pay  a  boont;  ot 
50  cents  each  on  eagles,  bawka,  and  homed  owls ;  appproprlatlng  $100,000  from 
the  game  protection  fond  for  the  State  park  fund  {S.  B.  445)  ;  aboUablug  the 
fish  commission  and  directing  the  State  fish  and  gome  commissioner  to  peirform 
lis  duties;  authorizing  the  commissioner  to  maintain  a  fish  and  game  exhibit 
annnally  at  the  State  fair  in  connection  with  the  State  (air  board ;  and  providing 
that  not  less  than  20  per  cent  of  the  receipts  of  the  game  department  shall  be 
expended  annually  in  the  establishment  and  maintenance  of  flsh  hatcheries  and 
the  breeding  of  fleh  (H.  B.  634). 

Montana.^Six  acta;  Changing  the  open  season  on  elk  by  opening  the  season 
In  a  few  counties  formerly  In  the  Hat  of  preserve  counties  and  fixing  October 
15  Instead  of  October  1  as  the  earliest  open  season  date  (H.  89)  ;  closing  the 
season  until  1921  on  deer,  sage  hen,  prairie  chicken,  and  grouse  In  Roosevelt, 
Sheridan,  and  Valley  Counties  (S.  154) ;  providing  that  game  spedmens,  In- 
cluding head,  bide,  scalp,  or  mounted  specimen,  may  be  sold  under  permit  from 
State  warden  (H.  174)  ;  modifying  the  boundaries  of  the  Gallatin  Game  Pre- 
serve (S.  100) ;  reducing  fee  for  game  breeder's  license  from  $26  to  $5 ;  permit- 
ting a  limited  number  of  wild  animals  and  birds  to  be  taken  nnder  permit  from 
State  warden  for  propagating  purposes  but  prohlblOng  sale  of  progeny  of  snch 
animals  for  a  period  of  three  years  (S.  116) ;  providing  that  all  hunting  licenses 
be  conspicuously  marked  to  show  that  they  do  not  permit  hunting  within  the 
boundarle.^  of  any  national  park  in  the  Slate  (S.  113). 

Nebnska. acts;  Increasing  the  number  of  regular  deputies  from  tbree 

to  sis  and  repealing  the  provision  limiting  the  appointment  of  three  deputies 
for  tour  months  at  various  seasons  ot  the  year;  increasing  protection  afforded 
fur-bearing  animals  and  prescribing  trapping  licenses,  feex,  $2  for  residents 
and  $10  for  nonresidents  or  aliens;  declaring  school  sections  and  educational 
lands  with  title  vested  In  the  State  to  be  game  reserves  and  bird  refuges; 
authorizing  commission  to  establish  necessary  reserves  and  refuges  tor  tiie 
protection  and  propagation  of  game,  and  sanctuaries  for  sons;  and  Insectivorous 
birds,  and  providing  that  a  5-acre  tract  for  each  C40  acres  ot  land  In  a  reserva- 
tion may  be  planted  to  grains  suitable  for  food  for  birds  and  game. 

Nevada. — No  game  legislation. 

New  Hampshire. acts :  Repealing  the  special  laws  on  deer  In  Cbesbire, 

Hillsborough,  Rockingham,  and  Sullivan  Counties  and  prescribing  a  nniform 
season  from  November  15  to  Deceml>er  15  for  deer  In  the  State  outside  of  Coos, 
Carroll,  and  Oratton  Counties;  prescribing  a  bag  limit  of  2  deer  a  season; 
reducing  from  10  to  5  a  day  the  limit  on  rulted  grouse  and  from  50  to  2S  each 
a  season  on  mffed  grouse  and  wooclcock ;  Increasing  salary  of  commissioner 
from  $1,800  to  $2,500  per  annum;  permitting  resident  soldiers  and  sailors  over 
70  years  of  age  to  hunt  and  fish  wlthont  license. 

New  Jersey. — Five  acts :  Protecting  English,  or  ringneck.  pheasants  until  1924 
(ch.  48) ;  changing  the  season  on  deer  from  the  last  three  Thursdays  Id  Octob^ 
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and  the  first  Tharsday  In  November  to  the  five  dnys  beglnntng  December  16 
(ch.  46)  ;  adding  Canada  geese,  rufled  grouse,  rabbits,  and  squirrels  to  the  list 
of  some  birds  and  animals  which  may  be  bred  In  captivity  under  a  $6  breeder's 
Demise  (cb.  65)  ;  requiring  tbe  marking  of  automobiles  and  vehicles  owned  by 
tbe  State,  bat  excepting  cars  nsed  for  the  enforcement  of  Ash  and  game  laws 
(ch.  71)  :  providing  tliat  compensation  of  head  gamekeeper,  and  of  soperln- 
tend«it  of  hatchery  shall  be  fixed  by  the  board  of  fish  and  game  commisslonerB 
In  accordance  with  schedules  provided  by  the  State  clvU-servlce  commission 
(rti.  141). 

N«w  Hexico. — One  act:  Revising  tbe  fish  and  game  laws  generally;  estab- 
lishing a  uniform  State  open  season  from  October  20  to  November  5  on  deer  and 
turbos,  thns  shortening  the  season  on  deer  6  days  In  the  northern  district  and 
15  days  In  the  sonthem,  and  on  turkeys  6  weeks  in  the  northern  district  to  16 
days  in  the  sotithem ;  shortening  the  season  1  week  on  qoail  and  approximately 
4  tnoDths  on  squirrels;  making  the  open  season  on  doves  conform  to  Federal 
r^nlatlons;  closing  the  season  Indefinitely  on  grouse;  Increasing  in  the  sura  of 
$5  the  fees  for  nonresident  general  and  big-game  hunting  licenses;  Increaslug 
the  dally  bag  limit  on  doves  and  docks  from  20  to  25 ;  and  Increasing  compensa- 
tion of  deputy  wardens  from  $2  to  $3  per  day  (ch.  — ). 

New  York. — Ten  acts:  Conforming  provisions  governing  bag  limits  and  pos- 
eetvUoa  In  the  State,  and  the  season  for  migratory  birds  on  I/)ng  Island,  to  the 
provlaloDS  of  the  Federal  regulations  (ch.  I)  ;  r^>caUng  the  buck  law  and  reduc- 
ing the  limit  from  two  bucks  a  season  to  one  deer  of  either  eex  In  tbe  Adiron- 
dacks  (ch.  037) ;  authorizing  the  conservation  commission  to  license  and  roaln- 
tatn  a  register  of  competent  guides  for  the  forest  preserve  counties  and  to  pre- 
scribe rules  and  regulations  governing  guides  (ch.  538)  ;  Increasing  the  entrance 
salary  of  game  protectors  from  fl.OOO  to  $1,200  per  annum  (ch.  539) ;  repealing 
the  q>eclal  penalties  prescribed  tor  taking  fish  and  game  from  private  lands  set 
aside  as  refuges  (ch.  280) ;  making  It  a  misdemeanor  to  damage  any  bars,  gates, 
or  fences  or  occasion  damage  by  leaving  open  any  bars  or  gates  while  hunting 
on  Uie  land  of  another  without  permission  (cb.  287)  ;  amending  thf!  law  relative 
to  importing  game,  and  changing  the  nature  of  the  otlense  for  loaning,  trana- 
ferring,  or  altering  a  license  from  forgery  In  the  second  degree  to  misdemeanor 
(ch-  291)  :  amending  the  game  breeder's  law  to  Include  Canada  and  Hntchins 
geeae  (ch.  230) ;  adding  crow  blackbirds  to  the  list  of  unprotected  nongame  birds 
and  permitting  red-winged  blackbirds  which  are  destroying  crops  to  be  killed 
from  Jane  1  to  September  SO  by  the  owner  or  occupant  of  any  lands  upon  which 
crops  are  being  grown  or  by  any  person  In  his  employ  (ch.  258)  ;  r<^>eallng  the 
provisions  authorizing  action  for  violation  of  the  conservation  law  to  be  brought 
In  any  township  In  a  county,  and  requiring  that  action  be  brought  before  a 
Justice  of  the  peace  in  the  town  In  which  an  offense  was  commlttM  or  In  an 
adjoining  town  (ch.  210). 

Ohio. — One  act:  Codlfj^ing  and  amending  tbe  game  laws  generally;  making 
It  nnlawful  to  kill  deer ;  shortening  the  season  10  days  on  mlTed  grouse,  Intro- 
doccd  pheasants,  and  Hungarian  partridge,  and  permitting  only  cock  pheasants 
to  be  taken ;  conforming  State  laws  to  Federal  r^ulatlons  for  protecting  migra- 
tory birds,  prescribing  dally  limits  of  8  on  ruffed  grouse  and  cock  pheasants,  6 
on  Hungarian  partridge,  and  30  on  sora;  reducing  tbe  limit  on  plovers  and 
yeltowlegs  from  12  each  to  15  In  all,  and  increasing  the  limit  on  Wilson  snipe 
from  12  to  10  a  day;  repealing  tbe  provision  prohibiting  the  bunting  of  water- 
fowl on  Mondays  (S.  45). 

Oklahoma. — One  act:  Increasing  salary  of  State  game  warden  from  fl,800 
to  ¥2,600  per  annum,  providing  for  an  assistant  game  warden  and  license  clerk 
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at  $1,800,  and  for  a  stt»uisrapi>er  :iiul  bookk«^ier  nt  (1,300  la  lira  of  one  Meses- 
raphfr  at  $900  and  one  txxrickecvier  at  tlfiOO. 

Oreson. — Three  acts:  Kepeallng  the  provl^ons  limiting  salary  of  State  sane 
warden  to  $2,400  per  annum  and  tlie  oompeneation  of  d^Mity  wardens  to  fS 
per  day.  and  authorizing  tlbe  board  of  Ssh  and  game  comailaaloDers  to  fix  tbe 
compensation  and  expetue  allowances  of  its  appotntoea;  authorizing  commla- 
siouera  to  make  rules  and  regulations  reasomibly  required  ta  the  admlnlBtra- 
tton  of  their  duties ;  adding  craoea,  dovea,  and  pigeons  to  the  list  of  binJs  de- 
fliied  aa  fiame  birds;  protecting  wood  and  elder  ducks,  the  Kmaller  shoreblrdK, 
and  the  migratory  nongame  birds  mentioned  In  the  migratory-bird  treaty  act; 
prescribing  the  months  of  September  and  October  as  the  open  aeaaon  oo  deer 
vest  of  the  Cascades,  except  in  Clatac^,  Colnmbln,  Multnomah,  and  Tillamook 
Counties,  instead  of  the  two  months  beginning  August  15;  lengtheolog  tbe  sea- 
son two  weeks  on  sage  hens  east  of  the  Cascades  by  opening  July  15  instead  of 
August  1 ;  r^>eating  tbe  special  season  on  migratory  game  birds  In  Grant,  Iiake, 
Harney,  and  Malheur  Counties,  and  the  provision  perniitttiig  hunting  luttr  an 
hour  after  sunset,  aa  well  as  the  provision,  made  obaolet«  by  the  migratory- 
bird  treaty  act  and  regulations,  permitting  the  sale  of  geeae  killed  In  Crook, 
Oilllnm,  Hnrney,  Morrow,  Sherman,  Umatilla,  and  Wasco  Counties;  proUbitinE 
the  shipment  of  game  animals  or  birds  unless  a  written  permit  from  tbe  com- 
mis»iuners  is  attached  to  the  carcass  or  container ;  authorizing  tbe  State  gaaie 
wanlen  to  establiah  game  refuges  on  private  lands  by  contracting  wltti  owners 
(cli.  236)  :  making  a  person  guilty  of  a  mtsdemeanor  If  his  dog  is  found  at  large 
running  or  tracking  deer  or  other  game  animal  In  Coos  and  Curry  CouaUea 
(ch.  3S4) ;  providing  that  free  licenses  issued  to  pioneer  settlers  or  veterans  ot 
Indian  and  GivU  Wara  shall  be  good  for  life  (ch.364). 

Pennsylvania.— Nine  acts :  Allowing  10  per  cent  derk  fees  to  salaried  county 
trenaurcrs  for  issuing  bunting  lloensea  (S.  1411  ;  authorizing  fbe  purchase  of 
lands  for  game  preserves  and  appropriating  $100,000  for  the  first  year  and 
$50,000  a  year  thereafter,  payable  from  tbe  resident  hunter's  license  fund,  to 
carry  out  the  purposes  of  the  act  (No.  — ) ;  requiring  persons  of  foreign  Urth 
to  present  naturalization  papers  when  applying  for  resident  booting  Uoense 
(No.  213)  ;  providing  a  rebate  of  2.')  per  cent  of  the  fine  for  Illegal  killing  of 
does  or  fawns  when  voluntary  acknowledgment  of  ofCense  Is  made  at  once  to 
tbe  proper  officer  (No.  149) ;  governing  method  of  e^abllsblng  and  conducting 
au9;iUnry  game  preserves  and  enabling  commissioners  to  propagate  small  gmme 
n'hen  desirable  (H.  B.  BS6) ;  amending  the  county  closing  act  so  as  to  require 
Bt  least  200  of  the  petitioners  to  give  tbe  numbers  and  dates  of  their  bunting 
licenses  (No.  — )  ;  Increasing  from  60  to  80  tbe  nnmber  of  game  protectors 
the  boanl  Is  authorized  to  appoint  (No.  — )  ;  removing  protection  from  red 
squirrels  atul  fixing  tbe  open  season  on  blacltbirds  from  August  1  to  November 
30  (No.  197)  ;  prescribing  tlie  open  season  on  woodcock  from  October  1  to 
November  30  (No.  — ). 

Rhode  Island.-~No  game  leglslalion. 

South  Carolina.— One  act:  Revising  and  amending  tbe  flsh  and  game  lawa 
generally ;  adopting  the  Federal  migratory -bird  treaty-act  regulations  aa  the 
law  of  the  St^te;  repealing  local  laws  and  providing  uniform  seasons  througb- 
ont  the  State  on  all  species  of  ganie ;  repealing  tbe  provision  exempting  cer- 
tain counties  from  tbe  application  of  tbe  resident  license  law,  thus  making  it 
Stale  wide;  establishing  a  close  season  from  KLirch  15  to  October  1  on  bear, 
rabbit,  and  squirrel;  shortening  the  season  one  month  on  quail;  lengtlwnlng  t^ 
season  two  weeks  on  wild  turkey ;  reducing  the  bag  limit  on  quail  from  SS  to 
]r>  a  day  and  establishing  a  limit  of  20  turkeys  a  season  (ch.  — >. 
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SMitk  Dakota. — Four  acts:  Autborlziu^  tbe  ffuae  ond  fluli  commtasloa  to 
acquire  on  bchaif  of  the  State  public  or  private  property  by  gift,  deWse.  pnr- 
cbaae,  lease,  or  condemnation  imMeedlnga  [or  the  protectUm  and  propagation  of 
game,  blrds^  fnr-bearlng  animals,  and  Hah  (U.  38) ;  protecting  fur-bearlug  ani- 
uMls  and  preecrlbins  a  $25  nonreeldent  trapping  license  <H.  126)  ;  pruvkling  an 
open  season  from  September  IS  to  October  15,  Instead  of  September  7  to  October 
S,  on  partridge,  grouse,  and  prairie  chicken;  coaformlng  State  laws  fur  protec- 
tion of  migratory  birds  to  provisions  of  Federal  regulations;  increaslDg  tbe 
limit  on  ducks  from  15  to  25  a  day,  and  the  numlier  of  waterfowl  allowed  la 
possession  from  25  to  50  (H.  163)  ;  prohibiting  the  training  of  bird  dogs  between 
ApHI  1  and  September  1  (H.  258). 

TeuKssee. — Twcnty-cme  acta :  Bequlrlog  a  $2  special  license  lu  addition  to 
tbe  rc'sular  State  license  to  hunt  mi  Reelfoot  Lake  (ch.  — ) ;  creating  a  game 
and  flsh  preserve  In  Loudon  Count;  (ch.  406) ;  local  acts  relative  to  gnnie  la 
tike  foUowlng  counties:  Benton  (ch.  16> ;  Carter  (ch.  22)  ;  Claiborne  (oh.  338) ; 
Cocke  (chs.  14. 237) ;  Praukltn  (ch.  204) ;  Giles  (ch.  375t :  Grainger  (ch.  460)  ; 
Greene  (cli.  214);  Hawkins  (ch.  194);  Hickman  (ch.  34);  Kuoz  (ch.  508); 
Lan-rence  (ch.  509) ;  UcNalry  (ch.  392) ;  Uarshall  (ch.  457)  ;  Meigs  (eh.  612) ; 
Obion  (ch.  360) ;  Union  (ch.  11) ;  and  Warroi  (ch.  004). 

Texas. — One  act :  Kerlslng  and  amending  the  gujue  laws  generally ;  repealing 
the  doe  Ian  and  pennlttlog  deer  of  either  sex  to  be  killed  during  the  open  sea- 
son ;  fixing  the  open  season  on  turkey  gtMAera  as  March  and  April  Instead  ot 
December  and  Jauoary ;  protecting  pmirie  chlcltens  or  pinnated  groiue,  pfaeas- 
anta;  and  woodcock  until  1924;  increasing  the  resident  license  fee  from  |L75 
to  fZ ;  requiring  license  for  hunting  outside  of  the  county  of  residence  and 
r^ieallng  provision  permitting  hunting  without  license  In  counties  contignoiu 
to  county  of  residence ;  prescribing  a  special  f2  Itoat  license  for  persons  canr- 
Ing  parties  engaged  In  bunting;  enacting  provldons  for  the  protectloa  of  nH- 
gratory  birds  In  conformity  with  the  Pederal  regulations,  and  permitting  pes- 
sEMdon  of  game  during  the  open  season  and  tbe  first  10  days  thereafter;  au- 
tborlslng  commissioner  to  issue  permits  to  kill  birds  and  quadrupeds  when  nec- 
essary to  protect  crops  from  depredations;  providing  for  the  Issuance  ot  sclen- 
tlSc  collecting  permits  by  the  commissioner;  authorliing  appointment  of  spedal 
game  commissioners  at  a  ma«iniiini  solarjr  of  $125  per  month  and  expotses 
(H.  457). 

Utab. — One  act:  Revising  and  amending  tbe  fish  aud  game  laws  generally; 
repealing  the  fl.25  license  to  resident  citizens  and  the  $6  license  to  nonresi- 
dents, and  prescribing  a  $2  license  for  all  citizens  ot  the  United  States  to  hunt 
and  fish  In  Utah,  thus  abolishing  the  distinction  between  resident  and  nonrest- 
dent  hunters ;  governing  the  breeding  and  sate  of  game  raised  In  captivity  under 
a  $25  license  and  tag^g  system ;  permitting  50  game  birds  and  10  animals 
to  be  taken  for  propagating  purpooes  under  permit  from  commissioner ; 
permitting  resident  citizens  to  hunt  buck  deer  daring  tlie  first  10  days  of  No- 
vember; creating  the  Dixie  (Dixie  National  Forest),  FLsh  Lake  (Fish  I^be 
National  Forest),  Heaston  (Oqulrrh  Mountains),  Cache  (Cuche  National  For- 
est), and  the  Strawberry  State  game  preserves  and  prohibiting  all  hunting 
therein  except  the  hunting  ot  ducks  during  the  montiis  of  October  and  Novem- 
ber In  the  Fish  Lake  preserve;  broadening  the  administrative  powers  of  the 
commissioner  and  authorizing  deputies  without  warrant  to  examine  motor  cars 
and  trneka  In  the  enforcement  of  the  fish  and  game  laws  (ch.  — ). 
'  "Yeemoat. — Six  acta:  Authorizing  the  commissioner  to  establish  such  gasM 
refnges  and  sanctuaries  us  are  recommended  by  the  United  States  Bureau  ot 
Koilogical    Survey;    repeallog    the   provision    llmilJug    the    compenaatlon   ot 
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franlena  to  $3  per  day  when  Dot  coDtlDUOUBly  employed  for  periods  longer 
tbun  two  weeks,  and  providing  lor  the  appointment  of  six  deputy  wardens  at 
maximum  salnries  of  $1,000  per  annum  (No.  181)  ;  proteetlug  partridge  or  rulted 
grouse  until  1921  (No.  183) ;  repealing  the  law  protecting  doea,  and  changing 
the  deer  season  from  November  10  to  November  20  to  the  week  beginning  the 
first  Monday  in  December  (No.  184)  ;  requiring  copies  of  reports  of  wardens 
and  selectmen  on  appraisals  of  damages  caused  by  deer  to  be  delivered  to  the 
claimant,  who  Is  allowed  10  days  In  which  to  appeal;  reducing  from  12  to  6 
hours  the  time  within  which  notice  of  the  killing  of  a  deer  in  defense  of  crc^M 
must  be  given  to  the  nearest  flsh  and  gnrae  warden  (No.  185)  ;  providing  for 
the  establishment,  around  commercial  orchards  having  an  area  of  10  acres  or 
more,  of  open  zones  within  which  deer  may  be  kilted  at  any  time,  but  providing 
that  no  claim  for  damage  by  deer  to  orchards  within  open  zones  shall  be  al- 
lowed, and  requiring  that  the  killing  of  a  deer  within  an  opea  sone  Ata.ll  be 
Immediately  reiiorted  to  the  owner  of  the  orchard  and  to  the  nearest  flsb  and 
game  warden  (No.  186) ;  prescribing  a  $10  bounty  on  black  bears  killed  witbtn 
the  State  from  May  1  to  November  1  (No.  190). 

Washington. — One  act:  A  comprehensive  game- breeding  law,  prescribing  a 
$10  game  breeder'a  license  (annual  renewal  fee,  $5)  ;  permitting  the  sale  of 
game  animals  or  birds  raised  In  domestication  for  propagating  purposes  and, 
when  properly  tagged,  for  food;  and  permitting  dealers  and  keepers  of  hotels, 
restaurants,  etc.,  under  a  $5  license,  to  sell  propagated  game. 

West  Virginia,— One  act :  Protecting  deer  until  1922,  elk  until  1927,  and  wild 
turkeys  until  1S21 ;  lengthening  the  season  on  rabbits  two  weeks ;  Increatdng 
fee  for  nonresident  license  from  $15  to  $18,  and  prescribing  a  $1  resident  State 
license  In  lieu  of  a  $3  State  license  and  a  county  license  for  which  no  fee  was 
diarged;  decreasing  the  daily  bag  limit  on  squirrels  from  12  to  10  and  on 
rulTed  grouse  from  6  to  5;  reducing  the  season  limit  on  squirrels  from  100  to 
70,  on  quail  from  96  to  60,  on  ruffed  grouse  from  25  to  20,  and,  after  1921,  on 
wild  turkeys  from  6  to  5 ;  providing  for  the  expenditure  of  20  per  cent  of  the 
game  protection  fund  In  restocking  streams  of  the  State  witb  flsh ;  and  limit- 
ing the  payment  of  bounties  on  certain  species  of  animals  and  birds  to  10  per 
cent  of  the  protective  fund  (ch.  — ). 

Wyoming. — Three  acts :  Increasing  salary  of  State  game  warden  from  $2,000 
to  $2,400  per  annum,  and  his  expense  allowance  from  $1,500  to  $2,IMX>;  redacing 
the  number  of  assi.>itant  game  wordens  from  seven  to  five,  but  increasing  their 
salaries  from  $1,200  to  $1,500  per  annum  and  their  allowances  for  expenses 
from  $500  to  $600  per  annum ;  Increasing  maximum  compensation  of  deputy 
game  wordens  from  $4  to  $5  per  day;  increasing  salary  of  clerk  to  game  warden 
from  $l,2(X)  (o  $1,500  per  annum;  authorizing  bonded  assistants  and  deputy 
game  wardens  to  administer  all  oaths  required  by  tlie  provisions  of  the  fish  and 
game  laws  In  addition  to  oaths  administered  In  connection  with  issuance  of 
hunting  licenses ;  fixing  September  1  to  December  Ifl  as  open  season  on  all 
migratory  birds,  except  rails  (not  effective  as  it  contravenes  provisions  of  Fed- 
eral migratory -bird  treaty  act  and  r^ulations) ;  shortening  the  season  two  weeks 
on  sage  hens  by  opening  August  15  Instead  of  August  1,  and  protecting  all  other 
grouse  until  1823 ;  extending  the  close  term  on  quail  and  Mongolian  pheasants 
until  1925;  reducing  the  daily  bag  limit  on  sage  hens  from  6  to  4;  prescrib- 
ing Jail  sentence  of  not  less  than  30  days  or  both  fine  and  imprisonment  in  the 
discretion  of  the  court  for  Illegal  killing  of  game  birds;  extending  tbe  close 
term  on  moose  and  antelope  until  1925,  and  Increasing  the  minimum  Jail  sen- 
tence for  Illegal  killing  of  these  animals  from  30  to  60  days ;  closing  to  elk  hunt- 
ing that  portion  of  the  Bridger  Forest  Reserve  on  the  west  slope  of  the  Wind 
River  Mountains  between  Roaring  Fork  Creek  and  Big  Sandy  River;  aliorten- 
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Ine ti»tfaevB<m  elk  two  weeks  b;  fixing  (X^ober  1  to  Novendwr  30  as  the  open 
«eaKm,-  and  tlie  eeason  on  tnoantain  Bbeep  Ax  weeka  by  fixing  October  15  to 
Norember  15  as  the  open  season;  aboiishlng  the  spef^al  hunting  district  for 
big  game  on  the  Fall  River  Hm  In  the  Wyoming  Nnttonnl  Forest,  Lincoln 
Comity ;  reducing  the  sensoD  limit  on  elk  from  two  to  one,  nnd  nbollshlng  the 
^tecial  $10  llcrenne  to  residents  under  which  one  additional  elk  was  allowed  to 
be  taken ;  shortniing  the  season  two  weeks  on  deer  by  prescribing  the  month 
of  November  as  the  open  season,  and  permitting  only  male  deer  with  boms  to 
be  killed ;  making  clear  that  a  nonresident  may  not  trnp  bear  under  the  special 
flO  nonresident  bear-hunttng  license;  repealing  the  provlelun  authorising  Issu- 
ance of  hunting  licenses  to  nonresidents  or  aliens  paying  SlOO  taxes  In  the  State 
for  the  same  fee  paid  by  residents;  providing  that  not  more  tlian  three  nonresi- 
dents may  hunt  big  game  under  Mie  guide;  giving  the  district  courts  original 
foncorrent  Jurisdiction  in  all  game  cases  (ch.  55)  ;  modifying  tlie  boundaries  of 
the  Big  Horn  State  Game  Preserve  (ch.  83) ;  creating  the  Pplltrock  Special 
Game  Animal  Preserve  and  protecting  moose,  elk,  antelope,  deer,  mountain 
sheep,  and  mountain  goats  therein  (ch.  71). 

CANADA. 

DoHinittit  legiBlatioB. — One  act:  Amending  the  mlgratory-blrds  convention 
act  by  authorizing  the  fixing  of  bag  limits  on  migratory  game  birds  for  whldi 
an  open  season  Is  prescribed,  the  manner  l-i  which  they  may  be  taken,  and  the 
appliances  that  may  be  need  therefor;  requiring  officers  seizing  prohibited 
weaptms  and  appliances  or  migratory  birds  or  parts  thereof  taken  or  possessed 
contrary  to  law  to  deliver  them  to  a  Justice  of  the  peace,  who  may  confiscate 
Ihem ;  providing  for  the  payment  of  half  of  penalties  to  any  prosecutor  other  than 
a  salaried  game  officer. 

One  regulation :  Making  It  unlawful  to  take  or  molest  migratory  birds  or  their 
nests  and  eggs  on  three  Islands  In  the  Gulf  of  St.  iAwrence,  namely,  cliff  along 
the  east  side  of  Bonaventure  Island;  and  the  Bird  Rocks  and  Perce  Bock 
Islands;  and  within  a  1-mlle  zone  surrounding  these  two. 

Alberta. — One  act:  Fixing  September  1  to  October  31  as  the  open  seiison  on 
sheep  and  goota  Instead  of  S^tember  1  to  October  14,  and  fixing  October  1  to 
November  14  as  the  open  season  on  grouse  and  ptarmigan  instead  of  the  mootb  of 
October, 

British  Colnnbia. — One  act:  Providing  that  the  gnme  conservation  board 
shall  consist  of  not  less  than  five  members  (ch.  29). 

Nevr  Brunswick. — One  act:  Anthorlslng  the  minister  to  select  400  square 
mUes  of  wilderness  Crown  lands  as  a  game  refuge  (ch.  23). 

NoTK  ScotU.— One  act:  Fixing  October  16  to  October  31  as  the  open  season 
oa  deer  Instead  of  October  21  to  October  31 ;  fixing  October  1  to  November  80 
as  the  open  season  on  bait  moose  instead  of  September  16  to  November  30; 
fixing  December  1  to  Pebruary  1  as  the  open  season  on  hares  and  rabbits  Instead 
of  October  1  to  April  30. 

Ontario. — One  act:  Fixing  November  5  to  November  20  as  open  season  on 
deer  Instead  of  the  IB  days  beginning  November  1 ;  replacing  the  limit  on  deer 
from  two  to  one  a  season;  abolishing  the  special  $5  resident  license  to  hunt 
caribou  outside  county  of  residence. 

Qncbcc — One  act ;  Fixing  September  1  to  November  80  as  the  open  season 
cm  sboreblrds  In  districts  adjacent  to  tidewater;  permitting  the  ^gs  of  birds 
to  be  taken  under  permit  for  ecjentlflc  and  propagating  purposes;  nnd  prohibit- 
ing the  export  of  the  skins  of  moose,  caribou,  and  deer  on  which  the  royalty 
has  not  been  paid. 
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Saokfttchewan. — One  act :  Establlfibliis  an  ludeflulte  close  season  for  eUi ; 
continuing  absolute  protection  Indeflnltelf  of  all  grouse  except  ptarmigaa : 
prohibiting  possession  during  cIom  season  of  big  game  or  game  birds  at  or  la 
th«  vicinity  of  any  camp:  making  ex-ofBcIo  game  minrdlana  all  members  of 
tbe  Provincial  police  force  In  lieu  of  llie  Itojal  Northwest  Mounted  Police 
(ch.  55). 


LACET  ACT,  REGULATING  INTERSTATE  COMMERCE  IN  GAME. 

Federal  laws  affecting  the  shipment  of  i^ame  oompriae  statutf^ 
r^fulating  interstate  commerce  in  game  and  the  importatlrm  of  birds 
and  mammals  from  foreign  countries,  as  follows : 

ACT   OF   MUtCB  4.  IMI. 

(3B  Stat.,  1137.) 

The  importation  of  certain  injurious  animals  and  birds;  permits 
for  foreign  wild  animals  and  birds;  cage  birds,  specimens  for 
museums,  etc. 

Sec.  241.  The  Importation  Into  the  TTnlted  States,  or  any  Territory  or  District 
thereof,  of  the  mongoose,  the  soK»Ued  "  flying  foxes,"  or  frutt  bats,  the  English 
sparrow,  the  starling,  and  such  other  birds  and  animals  as  the  Secretary  of 
Agricnitnre  may  from  time  to  time  declare  to  be  injurious  to  the  interests  of 
agrlCTiItnre  or  horticulture,  U  hereby  prohibited;  and  all  such  birda  and 
animals  shall,  npon  arrlTal  at  any  port  of  the  United  States,  be  destroyed  or 
returned  at  the  expense  of  the  owner.  No  person  shall  Import  Into  the  United 
States  or  Into  any  Territory  or  District  thereof  any  foreign  wild  animal  or 
bird,  except  under  special  permit  from  the  Secretary  of  Agriculture:  PrO' 
vided.  That  nothing  In  this  section  ^all  restrict  the  Importation  of  naCnral- 
blstory  specimens  for  moseuma  or  sclenttflc  collections,  or  of  certain  cage 
birds,  SDCb  as  domesticated  canaries,  parrots,  or  such  other  birds  as  the  Secre- 
tary of  AgrlcMltnre  may  designate.  The  Secretary  of  the  Treasury  Is  hereby 
BulhorlEed  to  make  regalstlons  for  carrying  into  effect  the  provlslona  of  this 
section. 

Interstate  transportation  of  animals  and  birds  illegally  imported 
and  game  killed  or  shipped  in  violation  of  State  laws;  transportation 
of  game  in  season ;  feathers  of  barnyard  fowls. 

SRa  242.  It  shall  be  unlawful  for  any  person  to  deliver  to  any  common 
carrier  for  tranq)orlAtion.  or  for  any  common  carrier  to  transput  from  any 
State,  Territory,  or  District  of  the  United  States  to  any  otber  State,  Terrltcx'y, 
or  District  thereof,  any  foreign  aslnials  or  birds  the  import&tion  of  whltA  Is 
prohibited,  or  the  dend  bmlles  or  parts  thereof  of  any  vrlld  anluala  (w  birds, 
where  such  animals  or  birds  have  been  killed  or  shipped  In  violation  of  the 
laws  of  the  State,  Territory,  or  District  in  which  the  same  were  killed,  or  tnm 
which  they  were  slUpped:  Provided,  That  nothing  herein  shall  prerent  the 
transportation  of  an}-  dead  birds  or  animals  billed  during  the  season  when 
the  same  may  be  hiwfully  captured,  and  the  export  of  which  is  not  prohibited 
by  law  in  the  State,  Territory,  or  District  In  which  the  same  are  captured  or 
killed :  provided  further.  That  nothing  herein  sltall  prevent  tite  Importatioa, 
transportation,  or  sale  of  birds  or  bird  plumage  manofactured  from  the 
feathers  of  ttarnyard  fowls. 
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Marking  of  packages  coutainiiig  bodies  or  plumage  of  game  ani- 
taais  or  game  or  ot^er  wild  birda. 

Set.  243.  All  packages  coDtalniriK  the  dead  iMidtett,  or  the  pluma^.  or  parts 
thereof,  of  game  animals,  or  game  or  other  wild  birds,  when  shipped  in  Inter- 
state or  tnntm  caauneTce^  sball  be  plalnlr  and  deerlr  marked,  so  tkat  the 
name  and  address  of  the  shipper,  and  the  nature  of  the  contents,  may  lie 
readUy  ascertained  on  an  ImiiectioB  of  the  ontslde  of  surh  pacicage. 

Penalty  for  violations  of  sections  241  to  244. 

Sec.  2H.  For  each  evaalOD  or  vioUtloa  of  aaj  proTlsioo  ot  the  three  sections 
last  pracedlnft  tbe  shipper  shall  be  flned  not  atore  than  $200;  the  conslftoee 
btou'inglj  receiving  B«icti  articles  so  shipped  and  transported  Id  vtelatloB  of 
said  sections  shall  be  flned  not  more  than  {200;  and  tbe  carrier  knowlnKly 
carrying  or  transporting  the  same  In  Tlolatioti  of  'said  sections  ahaU  be  Qned 
not  aaore  tlian  C20a 

8SCT10N8  1  AMP  »— ACT  OF  MAT  11.  IM*. 

(31    SUt..    187-4.) 

Preservation,  distribution,  introduction,  and  roatoration  of  gama 
birds  and  otlier  wild  birds;  collection  and  publication  of  information 
as  to  propagation,  uses,  and  presen'ation  of  sucL  birds;  regulation 
for  cariying  out  purposes  of  act. 

Tbat  the  duties  and  powers  of  the  Department  of  Atrrlcultnre  are  hereby  en< 
larged  so  as  to  Inclnde  ttie  preserratlon,  distribution.  Introduction,  and  restora- 
tion of  game  birds  and  other  wild  birds.  The  Secretary  of  Agriculture  Is  here- 
by authorized  to  adopt  such  measures  as  may  be  necessary  to  carry  out  the 
paipoees  of  this  act  and  to  purchase  rack  game  birds  and  other  wild  Mrds  mm 
may  be  required  therefor,  subject,  however,  to  the  laws  of  the  various  States 
and  Territories.  The  obiect  and  purpose  of  this  act  Is  to  aid  in  the  restorntlon 
of  snch  birds  In  those  parts  ot  the  United  States  adapted  thereto  where  the 
same  have  become  scarce  or  extinct,  and  also  to  regulate  the  Introduction  of 
American  or  foreign  birds  or  animals  In  localities  where  they  have  not  hereto- 
fore existed. 

Tbe  Secretary  of  Agriculture  shall  from  time  to  time  collect  and  publlsli 
useful  Information  as  to  the  propagation,  uses,  and  preservation  of  such  birds. 

And  the  Secretary  of  Agriculture  shall  malie  and  publlsli  all  needful  rules 
and  reguletlons  for  carrylns  out  the  purposes  of  this  act,  and  shall  expend  for 
said  purposes  such  sums  as  Congress  may  appropriate  therefor. 

Bodies  of  game  animals  and  ^me  and  song  birds  subject  to  laws 
of  State,  etc.,  into  which  transported. 

Sec.  5.  That  all  dead  bodies,  or  patts  thereof,  of  any  fore1f;n  gnnie  anluinlsi, 
or  game  or  song  birds,  the  iniiK>rtnt1on  of  which  is  prohibited,  or  the  dead 
bodies,  or  parts  ttwreof,  of  any  wlM  game  animals,  or  game  or  song  birds 
transported  Into  »ttj  State  or  TerrlMry,  or  remaining  therein  tw  nse,  consump- 
tion, sale,  or  storage  therein,  shall  upon  arrival  in  such  State  or  Territory  be 
subject  to  the  operation  and  effect  of  the  laws  of  such  Stitte  or  Territory  enacted 
In  the  exeriise  of  Its  police  powers,  to  the  same  extent  and  in  the  same  manner 
as  thouBb  such  animals  or  Unls  had  been  produced  in  such  State  or  Territory, 
and  shall  not  be  exempt  therefrom  by  reason  of  being  introduced  therein  in 
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original  packages  or  otherwise.  This  act  Bball  not  prevent  the  importatliHi, 
transportation,  or  sale  of  birds  or  Mrd  plumage  tnannfactared  from  the  featbers 
of  barnyard  fowL 


TAIUFP  ACT,  PROHIBITING  IMPORTATION  OP  PLUMAGE. 

ACT  OF  OCTOBEB  I,  Ull. 

(S8  SUt,  148.) 

Pab.  347.  Feathers  and  downs,  on  the  skin  or  otberwlee,  crude  or  not  dressed, 
colored,  or  otherwise  advanced  or  manufactured  In  any  manner,  not  specially 
provided  for  In  this  secHoo,  twenty  per  centum  ad  valorem ;  when  dressed,  col- 
ored, or  otherwise  advanced  or  manufactured  in  any  manner,  and  not  snltable 
for  use  as  mllUnery  ornaments,  Including  quilts  of  down  and  manufactures  of 
down,  forty  per  centum  ad  valorem ;  artificial  or  ornamental  feathers  snltable 
for  use  as  millinery  ornaments,  artificial  nnd  ornamental  fruits,  grains,  leaves, 
flowers,  and  stems  or  parts  thereof,  of  whatever  material  composed,  not  spe- 
cially provided  for  in  this  section,  sixty  per  centum  ad  valorem;  boas,  bouton- 
nierea,  wreaths,  and  all  articles  not  specially  provided  for  In  this  section,  com- 
posed wholly  or  In  chief  value  of  any  of  the  feathers,  flowers,  leaves,  or  otber 
material  herein  mentioned,  sixty  per  centum  ad  valorem:  Provided,  That  the 
luiportatioD  of  aigrettes,  egret  plumes  or  so-called  osprey  plumes,  and  the  feath- 
ers, quills,  heads,  wings,  tails,  skins,  or  parts  of  skins,  of  wild  birds,  either  raw 
or  manufactured,  and  not  for  scientific  or  educational  purposes.  Is  hereby  pro- 
hibited ;  but  this  provision  shall  not  apply  to  the  feathers  or  plumes  of  ostriches, 
or  to  the  feathers  or  plumes  of  domestic  fowls  of  any  kind. 


LAW  PROTECTING  BIRDS  AND  THEIR  EGGS  ON  FEDERAL  BIRD 
RESERVATIONS. 

ACT  OF  BCABCH  4,  ll«t. 

(36  Stat.,  1X04.) 

Sec.  84.  Whoever  shall  hnnt,  trap,  capture,  willfully  disturb,  or  kill  any  bird 
of  any  kind  whatever,  or  take  the  eggs  of  any  such  bird,  on  any  lands  of  the 
United  States  which  have  been  set  apart  or  reserved  as  breeding  groonds  tor 
birds,  by  any  law,  procbimation,  or  Executive  order,  except  under  such  rules 
and  regulations  as  the  Secretary  of  Agriculture  may,  from  time  to  time,  pre- 
scribe, shall  be  fined  not  more  than  $500.  or  imprisoned  not  more  thaa  alx 
months,  or  both. 


HUNTING  ON  NATIONAL  FORESTS. 

Regulation  T-7a,  effective  October  1,  1918,  of  the  Regulations  of 
the  Forest  Service  relative  to  national  forests,  provides  as  follows: 

The  going  or  being  upon  any  land  of  the  United  States,  or  in  or  on  tlie 
waters  thereof,  within  a  national  forest  with  Intent  to  hunt,  catcb,  trap, 
willfully  disturb  or  kill  any  kind  of  game  animal,  game  or  nongame  bird,  or 
fish,  or  to  take  the  eggs  of  any  such  l)ird.  In  violation  of  the  laws  of  the  State 
in  which  such  land  or  waters  are  situated,  is  hereby  prohibited. 
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Begulation  G-30  as  amended  October  1, 1&18,  authorizes  all  forest 
officers  to  enforce  the  above  regulation  and  also  to  cooperate  with 
State  or  Territorial  officials  in  the  enforcement  of  local  laws  for  the 
protection  of  birds,  fish,  and  game. 


CONVENTION  BETWEEN  THE  UNITED  STATES  AND  GREAT  BMT- 
AIN  FOR  THE  PROTECTION  OF  MIGRATORY  BIRDS  IN  THE 
UNITED  STATES  AND  CANADA.' 

[89  Stat,  1T02.] 

BT  THE   PBK8IDENT  OF  THE   UNffED  STATES  OF  AHKBICA. 

A   PHOCLASIATIOH. 

Whereas  a  convention  between  the  United  States  of  America  and 
the  United  Kingdom  of  Great  Britain  and  Ireland  for  the  prot«ction 
of  migratory  birds  in  the  United  States  and  Canada  was  concluded 
and  signed  by  their  respective  plenipotentiaries  at  Washington,  on 
the  sixteenth  day  of  August,  one  thousand  nine  hundred  and  sixteen, 
the  original  of  which  convention  is  word  for  word  as  follows: 

Whereas  many  species  of  birds  in  the  course  of  their  annual  mi- 
grations traverse  certain  parts  of  the  United  States  and  the  Dominion 
of  Canada ;  and 

Whereas  many  of  these  species  are  of  great  value  as  a  source  of 
'foo<iL.pr  in  destroying  insects  which  are  injurious  to  forests  and  forage 
plants  on  the  public  domain,  as  well  as  to  agricultural  crops,  in  both, 
the  United  States  and  Canada,  but  are  nevertheless  in  danger  of  ex- 
termination through  lack  of  adequate  protection  during  the  nesting 
season  or  while  on  their  way  to  and  from  their  breeding  grounds; 

The  United  States  of  America  and  His  Majesty  the  King  of  the 
United  Kingdom  of  Great  Britain  and  Ireland  and  of  the  British 
I>ominion.s  beyond  the  Seas,  Emperor  of  India,  being  desirous  of 
saving  from  indiscriminate  slaughter  and  of  insunng  the  preserva- 
tion of  such  migratory  birds  as  are  either  useful  to  man  or  are  harm- 
less, have  resolved  to  adopt  some  uniform  system  of  protection  which 

'ThiB  treat?  wan  ligDcd  on  ADgmit  18.  ratlfled  by  ths  Senate  Angn^f  28,  by  the  Pred- 
dent  September  1,  and  bj  Great  Britain  October  20 :  rHtlBcatloiiB  Ibereof  w«re  exchanged 
December  T,  ami  It  w»a  proclaimed  b;  the  PreatdcDt  December  E,  1816. 

Canada,  bf  an  act  of  Parliament  approved  Ancust  29,1917,  gave  tuU  effect  to  tbln  coD- 
TentlOD.  and  promnlfsted  rejcnlatloni  tberenniler  Hbt  11.  IBlft. 

Tbe  ConstltutloD  ot<tbe  Doited  States  contains  tbe  rollowlng  provtiilan  In  re^rd  t« 
treaties : 

"  TU^  q^nHlllntloD.  and  tbe  laws  of  the  United  SlaleH  which  nball  be  made  In  pnnn- 
Ki>e«  tiffnoti  Hud  alt  tre*tles  made,  or  nblcli  aball  be  made,  under  tbe  autborlty  of  tb* 
Doited  StstcB  Bhall  be  the  supreme  law  of  the  land  :  and  be  Jud<:efl  Id  every  State  abaU 
be  bound  tbereby,  anything  In  tbe  cooHtituUoo  or  laws  of  any  State  to  the  contrary  not* 
■rlth«t*ndlDK."      (Art.  VI,  par.  2.) 
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shall  effectively  accoiQplibh  such  objects  and  to  tlie  end  of  conduding 
a  convention  for  this  purpose  have  appointed  as  their  re^>ective 
Plenipotentiaries : 

The  Pre-sident  of  the  United  States  of  America,  B«bert  Lansing, 
Secretary  of  State  of  the  United  States ;  and 

His  Britannic  Majesty,  the  Right  Honorable  Sir  Cecil  Arthur 
Spring  Rice,  G.  C.  V.  O.,  K.  C.  M.  G.,  etc.,  His  Majesty's  Ambassador 
Extraordinary  and  Kenipotentiary  at  WashlDgton; 

Who,  after  having  communicated  to  each  other  their  respective 
full  powers  which  were  found  to  be  in  due  and  proper  form,  have 
agreed  to  and  adopted  the  following  articles : 

ABTtCLB  I. 

The  High  Contracting  Fon-ers  declare  thut  the  migratory  birds  included  in 
the  terms  of  this  OonventioD  shall  be  as  follows: 

1.  Migratory  Game  Birds: 

(a)  Anatldae  or  waterfowl,  iBcludlng  hrant,  wild  ducks,  geese,  and  swnnit, 
(t>  Gruidae  or  cm&es.  Indudins  little  brown,  sandhill,  and  wboofrfng  crsiwa. 
(0)  RaiUdae  or  rails,  InclutliitK  coots,  galUnnles  and  son  and  other  nUla. 

(d)  Llmlcolae  or  sboreblrds  Including  avocets,  curlew,  dowltchers,  godwlli, 
boots,  oyster  catchers.  phHlaro[>es,  plovers,  sandpipers,  snipe,  stilts,  surf  birds, 
turnstonea,   willet,    \TOO<Icock   and  yellowlegs. 

(e)  Columbldae  or  pigeons,  including  doves  and  wlM  pigeons. 

2.  Migratory  InsectivorDus  Birds:  BoboUnks,  catUrds,  cMckadees.  encksoa, 
flickers,  Hy catchers,  grosbeaks,  humming  birds,  kinglets,  marttns,  meadowlsric^ 
tUghthawka  or  bull  bats,  nut-hatches,  orioles,  robins,  shrikes,  swallows,  swifts, 
laiiagers,  titmice,  tlirushes,  vireos,  warblers,  was-wings,  whlppoorwllls,  wood- 
peckers and  wrens,  and  all  other  perching  birds  i^hlch  feed  entirely  or  cMefly 

3.  Other  Migratory  Nongnme  Birds :  Auks,  auklets,  bitterns,  fQImars,  g&nnets, 
grebes.  guiUemots,  gulls,  bercoiB,  Jaegers,  bMoa,  morres,  petrels,  psflhn,  shear- 
waters, and  teroa. 

AKTICLE  IL 

The  High  Contracting  Powers  agree  that,  as  an  efltectlve  tneans  of  preserr- 
ing  mlgratM?  birds  there  riialt  be  established  the  following  dose  seasoos  dvrlng 
whldi  no  hunting  shall  be  done  e:tcei>t  for  sdentlfic  or  prt^Ktgatiiw  porposea 
under  permits  Issued  by  pr<q>er  authorities. 

1.  The  close  season  on  migratory  game  birds  shall  be  between  March  10  and 
September  1,  except  that  the  close  season  on  the  Llmlcolae  nr  shoreblrds  in  the 
Maritime  Provinces  of  Canada  and  In  tttose  States  of  the  United  States  border- 
ing on  the  Atlantic  Ocean  which  are  situated  wholly  or  In  part  north  e<  Cbess- 
peuke  Bay  shnti  be  between  February  1  and  Angnst  15.  and  that  Indians  may 
take  at  any  time  scoters  for  food  but  not  for  sale.  The  season  for  huntlag 
shall  be  fnrther  restricted  to  such  period  not  exceedlni^  three  and  one-half 
months  as  the  High  Contracting  Powers  may  severally  deem  appropriate  and 
define  by  law  or  regulation. 

2.  Tbe  close  season  on  migratory  Insectivorous  birds  shall  coatlaue  tbroughoot 
tbeyear. 
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<L  The  do8e  a»9i>D  «n  other  mlgratcHry  noDgatue  bli^  aball  contlDuc  t^roui^ 
Mit  tl»e  year,  exeevt  Utat  BaklmtMi  umI  Indiana  ma;  take  at  an;  eeasoa  auks,  ank- 
lets, eiiilleiDOts,  murrcs  and  puffios,  and  tbelr  egga,  for  food  and  tbelr  aklna 
tor  clottiliig,  but  the  blrde  aad  egge  so  taken  shall  not  be  eold  or  offered  for  salck 

ASTICLB  m. 

Tbe  High  Contracting  Powers  agree  that  during  the  period  of  ten  years  next 
(ollou-liig  the  gnlD?  Into  efTe^'t  of  tills  CooveatloD,  tliere  sball  be  a  continuous 
(dose  season  on  tbe  followlos  migratory  game  birds,  to  wit: — 

Band-tailed  pigeons,  little  brown,  sandhOI  and  whooping  cranes,  swans,  curlew 
and  all  shoreblrds  (except  the  black -breasted  and  goldm  plover,  Wilson  or  Jack 
mipe,  woodcock,  and  the  greater  and  leaaer  yellowlefis) ;  xRovided  that  daring 
aoch  ten  jetn  the  c4o8e  Beasons  on  cranes,  swans  and  ntrtew  in  tbe  Province 
ot  Britlab  CohiinMa  shat)  be  made  tij  the  proper  anthorlttea  of  that  Province 
wltbiD  (he  general  dates  and  Itmllatlons  elsewhere  preecrtbed  tn  this  coD- 
TPfitftin  Itor  the  respective  gronps  to  whiiA  these  birds  belong. 

MXfKLB  tV. 

The  High  Contrnetiog  Powers  agree  that  apedal  protection  shall  be  ^Ten  the 
«-ood  duck  and  the  eider  duck  dther  (1)  by  a  close  season  extending  over  a 
period  of  at  least  Ave  years,  or  (2)  by  the  establishment  of  refuges,  or  (S)  by 
snrfi  other  regnlatfons  as  may  be  deemed  niiprnpriBte. 

ABTICLE  V. 

Tbe  taking  of  nests  or  eggs  of  migratory  game  or  InHectivorons  or  nongame 
blnls  shall  be  prohibited,  except  for  sclentlAc  or  propagating  purposes,  uniiec 
SDcjh  l«we  or  regulatkiits  as  tbe  High  Oontractins  Powers  maj  Heverally  deetn 
ap^<Wtate. 

ABTICLB  TL 

Tlie  High  Contracting  Powers  agree  that  the  shipment  or  export  of  migratory 
Mrds  or  thdir  ei^gs  frmn  any  State  or  PrDvlnce,  during  the  continuance  of  the 
eioHc  aeasoD  In  such  State  or  Province,  ^lall  be  prohibited  except  for  sdentlOe 
or  propagating  puTposes,  and  the  Intematiwtai  traffic  in  any  birds  or  eggs  at 
such  time  captured,  killed,  taken,  or  shipped  at  any  time  contrary  lo  tlie  laws 
of  the  State  or  Province  In  which  the  same  were  caiMtired,  killed,  taken,  or 
shipped  shall  be  likewise  prohibited.  Every  package  contiklnlng  migratory  birds 
or  any  parts  thereof  or  any  eggs  of  ndgratory  blrda  transported,  or  offered  for 
transportation  from  the  United  States  into  the  Dominion  of  Canada  or  from 
tbe  Drantnlon  of  Canada  Into  the  United  Statea,  sball  have  the  name  and 
address  of  the  shipper  and  an  accurate  statement  of  the  contents  dearly  marked 
on  the  outside  of  such  package. 

AMTKIM  TO. 

Permits  to  kill  any  of  the  above-named  birds  which,  under  extraordinary 
conditions,  may  become  seriously  injurious  to  the  agricultural  or  other  interests 
in  any  particular  community,  miiy  be  Issued  by  the  proper  authorities  of  the 
High  Contractlug  Powers  under  suitable  regulatioos  prescribed  therefor  by 
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them  r«it*ectlvely,  bot  sucli  permits  atiall  lapse,  or  may  be  cactceled,  at  any 
time  when,  in  the  opinion  of  said  authorities,  the  particular  eslgency  itaa 
l>a8Re<l,  am)  no  birds  kt1lc<l  under  this  article  shall  be  shipped,  sold,  or  offered 
for  sale. 

ARTICLE   Vm. 

The  High  f^ntrflf'tiriE  Powers  agree  themselves  to  take,  or  propose  to  their 
res|)ectlve  appropriate  law-making  bodies,  the  necessarf  measures  for  insuring 
the  execution  of  the  present  Convention, 

AKTICLE  IX. 

The  present  Convention  shall  be  ratified  by  the  Preeideot  of  tbe  United  Stmtee 
of  America,  by  and  with  the  advice  and  consent  of  the  Senate-  thereof,  and  by 
Hia  Britannic  Uajesty.  The  ratiUcations  shall  be  exchanged  at  Washlngttm  as 
soon  as  possible  and  the  Convention  shall  take  effect  on  the  date  of  the  exchange 
of  the  rati flcot Ions.  It  shall  remain  in  force  for  fifteen  years,  and  in  the  event 
of  neither  of  the  High  Contracting  Powers  having  given  aotlficatlon,  twelve 
months  before  the  expiration  of  said  period  of  fifteen  years,  of  Its  Intention  of 
terminating  its  operation,  the  Convention  shall  continue  to  remain  In  force  for 
one  year  and  bo  od  from  year  to  year. 

In  faith  whereof,  the  respective  Plenipotentiaries  have  signed  the 
present  Convention  in  duplicate  and  have  het-euuto  affixed  their  seals. 
Done  at  Washington  this  sixteenth  day  of  August,  one  thousand 
nine  hundred  and  sixteen. 

[seal.]  Bobert  Lanblnq. 

[seal.]  Cecil  Spbino  Bide. 

And  whereas  the  said  Convention  has  been  duly  ratified  on  both 

parts,  and  the  ratifications  of  the  two  Governments  w^re  exch&dged 

in  tlie  City  of  Washington,  on  the  seventh  day  of  Deceinber,  one 

thousand  nine  hundred  and  sixteen ; 

Now,  therefore,  be  it  known  that  I,  Woodrow  Wilson,  President 
of  the  United  States  of  America,  have  caused  the  said  Convention 
to  be  made  public,  to  the  end  that  the  same  and  every  article  and 
clause  thereof  may  he  observed  and  fulfilled  with  good  faith  by  the 
United  States  and  the  citizens  thereof. 

In  testimony  whereof,  I  have  liereunto  set  my  hand  and  caused 

the  seal  of  the  United  States  to  be  affixed. 

Done  at  the  City  of  Washington  this  eighth  day  of  December  in 

the  year  of  our  Lord  one  thousand  nine  hundred  and  six- 

[seal.]     teen,  and  of  the  Independence  of  the  United  States  of 

America  the  one  hundred  and  forty-first. 

Woodrow  Wilson. 
By  the  President: 

EOBERT  I.AN81NG,  '       '"' 

/  of  State. 
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HIGRATORY-BIRD  TREATY  ACT. 

[Approied  July  3,  1918.     40  Btat.,  TSB.] 

AN  ACT  To  five  effect  to  thp  convention  belvre^n  the  United  Ststes  aod  Great  Britain 
for  tbe  pratreUan  of  mtKratorf  hlnlii  conrliided  at  Wasblngton,  August  Bliteentli, 
nJoeteen  hnnilred  and  sliteen,  and  tor  other  pnrpoeva. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled.  That  this  Act  shall  be  known  by  the  short 
title  of  the  "  Migratory  Bird  Treaty  Act" 

Sec.  2.  That  unlew  and  except  ns  permitted  by  n^ulatlons  made  as  herein- 
after provided,  it  ehall  he  unlawful  to  hunt,  take,  capture,  kill,  attempt  to  ^ke, 
capture  or  kill,  possess,  offer  for  sale,  sell,  offer  to  purchase,  purchase,  deliver 
for'Bhipraent,  ship,  cause  to  be  shipped,  deliver  for  transportation,  transport, 
cause  to  be  tnntiipurtHl,  carry  or  cause  to  be  carried  by  any  means  what- 
ever, receive  for  shipment,  transportation  or  carriage,  or  export,  at  any  time 
or  it)  nny  manner,  any  ml(;ratory  bird,  Included  In  the  terms  of  the  convention 
-  betnieen  the  United  States  and  Qreat  Britain  for  the  protection  of  migratory 
birds  concluded  August  sixteenth,  nineteen  hundred  and  sixteen,  or  any  part, 
nest,  or  ecg  of  any  such  bird. 

Sec.  3.  That  subject  to  the  provisions  aod  In  order  to  carry  out  the  purposes 
uf  the  convention,  the  Secretary  of  Agriculture  is  authorized  and  directed, 
from  time  to  time,  hnvlng  due  regard  to  the  zones  of  temperature  and  to  the 
dlstclbatlon,  abundance,  economic  value,  breeding  habits,  and  times  and  lines 
ot  migratory  flight  of  such  birds,  to  determine  when,  to  what  extent,  If  at  all, 
and  by  what  means.  It  Is  compatible  with  the  terms  of  the  convention  to  allow 
hantlng,  taking,  capture,  killing,  possession,  sale,  purchase,  shipment,  trans- 
portation, carriage,  or  export  of  any  such  bird,  or  any  part,  iiest,  or  egg  thereof, 
aild  to  adopt  suitable  regulations  permitting  and  governing  the  aame.  In  ac- 
conlance  with  such  determinations,  which  regulations  shall  become  effective 
.  when  I  approved  by  the  President, 

Sec.  4.  Thut  it  shall  be  unlowful  to  ship,  transi)ort,  or  carry,  by  any  means 
whatever,  froin  one  State,  Territory,  or  District  to  or  through  anather  State, 
Territory,  or  District,  or  to  or  through  a  foreign  country,  any  bird,  or  any  part, 
nest,  or  ^g  thereof,  captured,  killed,  taken,  shipped,  transported,  or  carried 
at  any  time  contrary  to  the  laws  ot  the  State,  Territory,  or  District  In  which 
It  was  captured,  killed,  or  taken,  or  from  which  It  was  shipped,  transported, 
or  carried.  It  shall  be  unlawful  to  Import  any  bird,  or  any  part,  nest,  or  egg 
thereof,  captured,  killed,  taken,  shipped,  transported,  or  carried  contrary  to 
tbe  laws  of  any  Province  of  the  Dominion  of  Canada  in  which  the  same  was 
capture<l,  killed,  or  taken,  or  from  which  it  was  shipped,  transported,  or 
carried. 

Sec.  5.  That  any  employee  of  the  Department  of  Agriculture  authorized  by 
the  Secretary  of  AgrlcnlTure  to  enforce  the  provisions  of  this  act  .shall  have 
power,  without  warrant,  to  arrest  any  person  committing  a  violation  of  this 
yet  in  his  preseiire  or  view  and  to  fake  such  person  ittime<l lately  for  examina- 
tion or  trial  before  an  officer  or  court  of  competent  Jurisdiction ;  shall  have 
power  to  execute  any  warrant  or  other  process  issued  by  an  officer  or 
conrt  of  competent  Jurisdiction  for  the  enforcement  of  the  provisions  of  this 
act ;  and  sh.ill  have  authority,  with  a  search  warrant,  to  search  any  place. 
The  several  Judges  ot  the  courts  estubllshed  under  the  laws  of  the  United 
States,  and. United  States. conuuiusiuuers  may,  within  their  respective  Jurisdic- 
tions, upon  proper  oath  oc  afHrmation  showing  probiibte  cause,  is 
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In  all  Bucb  cases.  All  blnla.  or  porta,  DestH.  or  egga  tbereof,  captured,  ktllpd. 
taken,  ahlpped,  transported,  cnrried,  or  possessed  contrary  to  tbe  provisions  of 
tills  act  or  of  any  retnilatloDS  made  psrsuant  tbereto  shall,  when  found,  be  seized 
by  any  such  employee,  or  by  any  marshal  or  deputy  marshiiL,  and  uptMt  convic- 
tion of  the  offender  or  upon  Judgment  of  a  court  of  Ow  United  States  Oat  the 
same  were  captured,  killed,  taken,  shlived,  transported,  carried,  or  ponocawd 
contrary  to  the  provisions  of  this  act  or  of  any  regulation  made  pursuant 
tbereto,  shall  be  forfeited  to  the  United  States  aod  disposed  of  as  directed 
by  the  court  having  Jurisdiction. 

Sec.  6.  That  any  person,  association,  partnership,  or  <-orporatlou  wbo  shall 
violate  any  of  the  provisions  of  said  convention  or  of  this  act,  or  who  shall 
violate  or  fall  to  comply  vith  any  r^ulatlon  ma<le  pursuant  to  this  act,  shall 
be  deemed  guilty  of  a  misdemeanor  and  upon  conviction  thereof  shall  be  fined 
not  more  than  ?500  or  be  Imprisoned  not  more  than  sis  months,  or  both. 

Sbc.  7.  That  nothing  In  this  act  shall  be  construed  to  prevent  the  several 
States  and  Territories  from  making  or  enforcing  laws  or  regulations  not  1b- 
coBslstent  with  the  pi-ovisions  of  said  convention  or  of  this  acL  or  from  mak- 
ing or  enforcing  laws  or  r^uladons  which  shall  give  further  protectloo  to 
migratory  birds,  tbeir  nests,  and  eggs.  If  such  laws  or  regulations  do  not  ex- 
tend the  open  seasons  for  such  birds  l>eyond  the  dates  approve<l  by  the  Presi- 
dent la  accordance  with  section  three  of  this  act. 

Sec.  8.  That  until  the  adoption  and  approval,  pursuant  to  section  three  of  this 
set,  of  regulations  dealing  with  migrator;  birds  and  their  natta  and  eggs,  such 
migratory  birtis  and  their  nests  and  eggs  as  are  Intended  and  used  exclusive 
for  sdentlfic  or  propagating  purposes  may  be  taken,  capture<l,  killed,  possessed, 
sold,  purchased,  shipped,  and  tranajKirted  for  such  scientific  or  propafatlng 
pnrposes  If  and  to  the  extent  not  In  conflict  with  the  laws  of  the  State,  Terri- 
tory, or  District  in  which  they  are  taken,  captured,  billed,  possessed,  sold,  or 
purchased,  or  In  or  from  which  tliey  are  shipped  or  tran^xirted  If  the  packages 
rontaining  the  dead  bodies  or  tbe  nests  or  eggs  of  such  birds  when  shlwedaod 
tronsportwl  slinll  be  marked  on  the  outside  thereof  so  as  accurately  and  clearly 
to  show  the  name  and  address  of  the  shipper  and  the  contents  of  the  package. 

Sbc.  B.  That  tbe  unexpended  balances  of  any  sums  appropriated  by  the  agri- 
cultural appropriation  acts  for  the  fiscal  years  nineteen  hundred  and  seventeen 
and  nineteen  hunili-eil  and  eighteen,  for  enforrlnR  the  provisions  of  the  act 
approved  March  fourth,  nineteen  hundred  nnrt  thirtpen,  relating  to  the  protec- 
tion of  migratory  game  and  Insectivorous  birds,  are  hereby  reapprnprlated  and 
made  available  until  exp«ided  for  the  espensea  of  carrying  Into  effect  the 
provisions  of  this  act  and  regulations  made  pursuant  thereto.  Including  tlie 
payment  of  such  rent,  and  the  employment  of  such  persons  and  means,  as  the 
Secretary  of  Agriculture  may  deem  necessary,  In  the  District  of  Columbia  and 
elsewhere,  cooperation  with  local  authorities  In  the  protection  of  migratory 
hints,  and  necessary  Investigations  connected  therewith:  Provided,  That  no 
person  who  Is  subject  to  the  draft  for  ser\-ice  In  the  Army  or  Navy  shall  be 
exempte^I  or  excused  ftum  such  service  by  reason  of  hia  employment  under 
this  act. 

Sec.  10.  That  If  any  clause,  sentence,  paragraph,  or  part  of  this  act  shall,  for 
any  reason,  be  adjudged  by  any  court  of  competent  Jurisdiction  to  be  invalid, 
such  Jmlgment  shall  not  affect.  Impair,  or  invalidate  the  remainder  tliereof,  but 
shall  be  conflned  In  its  operation  to  the  clause,  sentence,  panitn^ph',  of  part 
thereof  directly  Involved  In  the  controversy  in  which  such  Judgment  shall  have 
been  rendereil. 

Sbc.  11.  That  all  acts  or  parts  of  acts  Inconsistent  with  the  provisions  of  Uils 
act  are  hereby  repealed. 
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Sbc.  12.  Nothing  in  thia  act  shall  be  conxtnieU  to  prevent  the  breeding  of 
Btlsretory  game  birds  on  farms  aod  preserves  and  tlie  sale  of  birds  su  bred 
nntler  proper  regulation  for  tbe  purpose  of  focreoslng  the  food  supply. 

Sec.  13.  That  this  act  shall  become  efCectlve  Immediately  npon  Ita  passage 
and  approval. 

MIGRATORY-BIRD  TREATY-ACT  REGULATIONS. 


BeCtTLATIOrt   1.— DEFIKmONS  OP  HIGBATORT    BIRDS. 

Migratory  blrdn,  Includci]  In  the  terms  of  the  coiiiviitioD  between  the  United 
States  and  Grwit  Brltnln  for  the  protection  of  migratory  binls,  coocluded 
ATi^st  le,  1916;  are  ns  foIlow<i : 

1.  mtfrutoiTf  game  birdt: 

(*)   Anattdae.  or  waterfowl.  tncIudlnR  brant,  wild  ducks,  geeae,  and  swans. 
(&)  Omidae,  or  cranes,  Inclodtng  little  brown,  sandhill,  ami  whooping  cnini-s. 

(c)  Railidae,  or  rolls,  IncluUlog  coot,  gatllnules.  and  sora  aud  other  rails. 

(d)  Umleotae.  or  shoreblrds.  Inclndlng  avocets,  cnrlews,  dowitchers,  godwltx. 
knots,  oyster  catchers,  phalaropes,  plovers,  .sandjiiiwrs,  snipe,  stilts,  surf  birds, 
tnmstOBes,  vrlllet,  woodcocft,  and  yellowlegs. 

(e)  Oolombfdae,  or  pigeons.  Including  doves  niid  wild  pl);eon3. 

2.  MifTntory  infectiroroa»  biritt:  Bobolinks,  catblrdf,  chickadees,  ciickoos, 
lIIi*erB,  Bycatchpm,  grosbeaks,  hnmininghlrds.  kinglets,  miirtlus.  nienilowlnrkH, 
ntghthawks  or  bull-bats,  nnthatches,  orioles,  robins,  shrlkca,  swallows,  swifts, 
tnnh^nt,  tttmlce,  thruBhen,  vlreos,  warblers,  waxwings,  whip-poor-wills,  woixl- 
peckers,  and  wrens,  and  all  other  perching  birds  which  feed  entirely  or  chiefly 
on  losecta 

9.'Othrr  migratory  nongamc  litrdg:  Auks,  auklets,  bitterns,  fulmars,  gannei^, 
grebeft'  guinemotn,  gulls,  herons.  Jn^ers,  loonSt  niorres,  petrels,  pufl)n.><,  she^ir- 
waters,  and  terns. 

KBOULATION  (^ DBFINmONS  OF  TEBMS. 

Por  Ibe  purposes  of  tliese  regnlatlonB  the  following  terms  shall  be  con«true"l, 
respectively,  to  mean — 

Secreiarv. — The  Secretary  of  Agricaltnre  of  the  United  States. 

Per»o».^The  phinil  or  the  singnlar,  as  the  caw  demands,  inclndtnr  tndl- 
rMnals.  assodattona,  partiterahips,  and  corporations,  unless  the  context  other- 
wise requires. 

rofce.—- The  pursuit,  hunting,  capture,  or  killinR  of  migrntorj-  birdH  In  the 
manner  and  by  the  means  spedflcally  pemttted. 

OfM-m  teaton. — The  Oidc  during  which  migratory  birds  may  be  taken. 

Trmt»port. — Shtpfriog,  trvnsporttng.  carrying,  exporting,  receiving  or  deilvcr- 
ing  for  shipment,  transportation,  carriuge,  or  export. 

WmeuLATtOyi  t.— MBAKS  BT  WHICB  HIGBATOBT  CAMB  snuW  MAT  BE  TAKKN. 

The  qilgratorr  game  birds  qtedOed  In  Regulation  4  hereof  may  be  tnken  diir- 
toe  tlie  open  season  with  a  gun  only,  not  larger  than  number  10  gauge.  Bred 
from  the  shoulder,  except  as  qtedOcally  permitted  by  Regulations  7,8.8,  and 
10  tereof ;  tbey  may  be  taken  daring  the  open  fK»aoj)i  frmn  tlte  laod  Bud  waUr, 
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from  a  bltod  or  flotttlnK  device  (other  than  an  airplane,  powerboat,  sailboat, 
any  boat  under  sail,  or  any  floating  device  towed  by  powerboat  or  sailboat), 
nltb  tbe  aid  of  a  6og,  and  the  use  of  decoys. 
[Aa  amendHl  Jnl;  28.  1919.] 

REGULAnON   4.— OPEN  SEASONS  ON  AND  POSSESSION  OF  CERTAIN  MIGRATOKT 


For  the  purpose  of  this  reflation,  each  period  of  time  liereln  prescribed  as 
nil  open  season  shall  be  construed  to  include  the  first  and  laM  days  thereoT. 

Waterfowl  (except  wood  duoh,  elder  ducks,  and  swane).  rails,  coot,  galllnnles, 
black-bellied  and  golden  plovers,  greater  and  leaser  yetlowlegs,  woodcock,  Wll- 
Hon  snipe  or  Jacksnipe,  and  mourning  and  white-winged  doves  may  be  taken 
enoh  day  from  half  an  hour  before  sunrise  to  sunset  during  the  open  seaaona 
prescribed  therefor  in  this  regulation,  by  the  means  and  In  the  numbers  per- 
mitted by  Regulations  3  and  5  hereof,  respectively,  and  when  bo  taken,  eacb 
Fq>ccies  may  be  possessed  any  day  during  the  respective  open  seasons  herein  pre- 
scrihed  therefor  and  for  an  additional  period  of  10  days  next  sncceedlttK  said 
oiJen  season. 

Waterfowl  (except  uMod  duck,  eider  diicfc»,  and  swam),  coot,  gailinuleg,  and 
^yil»on  snipe  or  Jocfcenipe. — The  open  seasons  for  waterfowl  (except  wood  duck, 
cider  ducks,  and  swans),  coot,  gallinules,  and  Wilson  snipe  or  Jacksnipe  shall 
be  as  follows: 

In  Maine,  New  Hampshire,  Vermont,  Massncbusetts,  New  Tork  (except  Ijong 
Inland),  Pennsylvania,  Ohio,  West  Virginia,  Kentucky,  Indiana,  Michigan,  Wis- 
consin, Illinois,  Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota,  Me- 
braska,  Kansas,  Colorado,  Wyoming,  Moutana,  Idaho,  Nevada,  and  tbat  p 
of  Oregon  and  Washington  lying  east  of  the  summit  of  the  Cascade  Mom 
the  open  season  shall  be  from  S^tenit>er  16  to  December  31 ; 

In  Rhode  Island,  Connecticut,  Utah,  and  that  portion  of  Oregon  1  "Tyi^h 

ington  lying  west  of  the  summit  of  the  Cascade  Mountains  tbe  open  aeasoa  lAaD 
be  from  October  1  to  January  15 ; 

In  that  portion  of  New  York  known  as  Long  Island,  and  in  New  Jersey,  Dela- 
ware, Oklahoma,  Texas,  New  Mexico,  Arizona,  and  California  the  open  season 
Bliall  be  from  October  16  to  January  31 ; 

In  Maryland,  the  Dlstrltjt  of  Columbia,  Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Florida,  Alabama,  Mississippi,  Teciaessee.  Arkansas,  and  Louisi- 
ana the  open  season  shall  be  from  November  1  to  January  31 ;  and 

In  Alaska  the  open  season  shall  be  from  September  1  to  Deceiuber  15. 

RaUt  (except  coot  and  gallinules). — ^The  open  season  for  sora  and  other  rails 
(except  coot  and  gallinules)  shall  be  from  September  1  to  November  30,  except 
as  follows : 

In  I..ou1slnna  the  open  season  shall  be  from  November  1  to  January  31. 

Btacl^tieUied  and  golden  plovers  and  greater  and  lesser  velUnolegs. — Tbe  opea 
reasons  for  black-bellied  and  golden  plovers  and  greater  and  lesser  yellowlegs 
shall  be  as  follows : 

In  Maine,  New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut,  New 
York,  New  Jersey,  Delaware,  Maryland,  and  Virginia  tbe  open  season  shall  be 
from  August  IS  to  November  30 ; 

In  tbe  District  of  Columbia,  North  GarollDa.  Soutb  Carolina,  TSimiiiiill, 
Arkansas,  Oklahoma,  Texas.  New  Mexico,  Arizona,  Collfornla,  and  AlMte  the 
Ofien  season  shall  be  from  September  1  to  December  15; 

In  Vermont,  Pennsylvania,  Ohio,  Went  Vti^nla,  Kentucky,  Indiana,  Michigan, 
Wisconsin,  Illinois,  Missouri,  Iowa,  Minnesota,  North  Dakota,  South  Dakota, . 
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Nebraska,  Ennsas,  Colorado,  Wyoming,  Montana,  Idaho,  Nevada,  and  that  por- 
tion of  Oregon  and  Washington  lying  east  of  the  aummlt  of  the  Cascade  Moun- 
tains the  open  season  shall  he  from  September  16  to  December  31 ; 

In  Utah  and  In  that  portion  of  Oregon  and  Washington  lying  west  of  the 
'pHramtt'of  ^he  Cascade  Mountains  the  open  season  shall  be  from  October  1  to 
Jnnaary  15; and 

In  Geonda.  Florida,  Alabama,  Mtaslsslppt,  and  Tjoulslana  the  open  season 
sball  be  from  November  1  to  January  31.      . 

'WooAoock. — The  open  seasons  for  woodcock  shall  be  as  follows : 

In  Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Connectt- 
cnt.  New  York,  New  Jersey,  Pennsylvania,  Ohio,  Weet  Virginia,  Kentucky, 
Indiana,  Michigan,  Wisconsin,  Illinois,  Missouri,  Iowa,  Minnesota,  North  Da- 
kota, South  Dakota,  Nebraska,  and  Kansas  the-  open  season  shall  be  from 
October  1  to  November  30 ;  and 

In  Delaware,  Maryland,  the  District  of  Columbia.  Virginia,  North  Carolina, 
South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Tennessee.  Arkansas, 
I^alslana.  Texas,  and  Oklahoma  the  open  season  shall  be  from  November  1  to 
December  31. 

Doreg. — The  open  seasons  for  mourning  doves  shall  be  as  follows: 

In  Delaware,  Maryland,  Virginia,  Tennessee,  Kentucky,  Oblo,  Indiana,  Illi- 
nois, Nebraska,  Kansas,  Missouri,  Arkansas,  Oklahoma,  Texas,  New  Mexico, 
Colorado,  Utah,  ArlEone,  CallforDla,  Nevada,  Idaho,  and  Or^^n  the  open  season 
shall  be  from  September  1  to  December  16 ; 

In  North  Carolina,  MisstsslppI,  and  LonleiaDa  the  open  season  shall  be  from 
September  16  to  December  31 ;  and 

In  South  Carolina,  Georgia,  Florida,  and  Alabama  the  open  season  shall  be 
from  October  16  to  January  31. 

[Ae  amended  October  2S,  1918,  tod  July  28,  iei9.1 

RBCULAHON  S^^UG  1^11118  ON  CBKTAIN  MIC&ATORT  GAME  BIRDS. 

A  person  may  take  in  any  one  day  during  the  open  seasons  prescribed  there- 
for Id  Regulation  4  not  to  exceed  the  following  numbers  of  migratory  game 
birds: 

nuck4  (except  wood  duck  and  eider  duckt). — Twaity-flve  la  the  aggr^^te  of 
all  kinds. 

Geete. — Eight  In  the  aggregate  of  all  hinds. 

Brant.— Eight. 

RaiU,  coot,  and  galUnutes  (except  torn). — Twenty-flve  In  the  aggregate  of  all 
kinds. 

Soro.^Flfty. 

Blaek-beUied  and  golden  plover*  and  greater  and  letter  vellowleQt. — Fifteen 
In  the  aggr^ate  of  all  kinds. 

WUton  snipe,  or  iacktnipe. — ^Twenty-flvt 

Woodoock. — Six. 

Dove*  (mourning). — Twenty-flve. 

[Aj  amendrd  October  2S,  1816,  *Dd  Jot;  28.  1916.] 


Waterfowl  (except  wood  dock,  eider  ducks,  and  swans),  raih;,  coot.  galMnales, 
black-belUed  and  golden  plovers,  greater  and  lesser  yellowlegs.  woodcock, 
Wilson  snipe  or  Jacksnlpe,  and  monrnlng  and  white-winged  doves  and  paris 
thereof  legally  taken  may  be  transported  In  or  out  of  the  State  where  token 
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Ourlne  the  respective  open  Bonsons  In  that  Stale,  and  laay  be  Imported  from 
OnnaOa  during  the  open  season  in  the  Province  where  taken,  tn  any  maDOer, 
but  not  more  than  tlie  number  thereof  that  may  be  Inken  Id  two  days  toy 
one  person  under  these  regulations  shall  he  transported  hy  one  person  Id 
one  calendar  week  out  of  the  State  where  taken;  any  such  mlgrat^rr  game 
birds  or  parts  thereof  In  transit  during  the  open  season  may  continue  in 
transit  such  additional  time  Immediately  succeeding  anch  open  seoaou.  not 
to  exceed  Ave  days,  necessary  to  deliver  the  same  to  th^r  destination ;  and 
liny  package  in  wlrich  migratory  game  birds  or  parts  thereof  are  transported 
shall  have  the  name  and  address  of  the  shipper  and  of  the  consignee  and  an 
accurate  statement  of  tlie  numbers  and  kinds  of  birds  contained  therein  clearly 
and  conspicuously  marked  on  the  outside  thereof;  but  no  such  birds  shall  be 
transiKK'ted  from  any  State,  Territory,  or  District  to  or  through  another  State, 
Territory,  or  District,  or  to  or  through  a  Province  of  the  Dominion  of  Canada 
contrary  to  the  laws  of  the  State,  Territory,  or  District,  or  Province  of  the  Do- 
minion of  Canada  In  which  they  were  taken  or  from  which  they  are  trajis- 
ported;  nor  atmll  any  such  birds  be  tran^rarted  into  any  State,  Territory,  or 
District  from  another  State,  Territory,  or  District,  or  from  any  State,  Terri- 
tory, or  District  into  any  Province  of  the  Diimloloa  of  Canada  at  a  time  whm 
such  State,  Territory,  or  District,  or  Province  of  the  DomlnloD  of  Canada 
prohibits  the  possession  or  transportuttcui  thereof. 
lAa  ameadcd  Oetobw  2S.  I»IS.| 

BEOULjLTION  T 


In  Alaska  Eskimos  and  Indians  may  tnke  for  the  use  of  tbeniselves  and  their 
Immediate  families.  In  any  manner  and  at  any  time,  and  possess  and  transport 
auks,  auklets,  ^lllemots,  murres,  and  puffins  and  their  eggs  (or  food,  and 
their  skins  for  clottilug. 

BBGULATION  B.— PKBIIITS  TO  PSOFAGATB  AND  SELL  MTGRATOBT   WATERFOWt- 

1.  A  person  may  take  in  nny  manner  and  at  any  time  migratory  waterfowl 
and  their  ^gs  for  pmpngatlng  purposes  when  authorized  by  a  permit  Issued  hy 
the  Secretary,  Waterfowl  and  their  eggs  so  taken  may  be  possessed  by  the 
permittee  and  may  be  sold  and  transported  by  him  for  propagating  purposes  to 
any  person  holding  a  permit  Issued  by  the  Secretary  In  accordance  with  the  pro- 
visions of  this  regulation. 

2.  A  person  authorized  by  a  permit  Issued  by  the  Secretary  may  possess,  buy, 
sell,  and  transport  migratory  waterfowl  and  their  Increase  and  eggs  In  any 
manner  and  at  any  time  for  propagatlag  purposes;  and  migratory  waterfowl, 
except  the  birds  taken  under  [laragraph  1  of  this  regulation,  sn  possessed  may 
be  killed  by  hlra  at  any  time.  In  any  manner,  escept  that  they  may  be  killed 
by  shooting  only  during  the  open  season  for  waterfowl  In  the  State  wliere 
taken,  and  the  unplucked  carcasses  and  the  plucked  carcasses,  with  heads  and 
feet  attached  thereto,  of  the  birds  so  killed  may  be  sold  and  transported  by  him 
in  any  manner  and  at  any  time  to  any  person  for  actual  consumption,  or  to 
the  keeper  of  a  hotel,  restaurant,  or  boarding  house,  retail  dealer  In  meat  or 
game,  or  a  club,  for  sate  or  service  to  their  patrons,  who  may  possess  such  car- 
casses for  actual  consumption  without  a  permit,  but  after  midnight  of  Uarrti 
31,  1919,  no  migratory  waterfowl  killed  by  shooting  shall  be  bought  or  sold 
unless  each  bird  before  attaining  the  age  of  tour  weeks  ^all  have  had  rwnoTed 
from  the  web  of  one  foot  a  portion  thereof  in  tlie  form  of  «  "  V  "  large  eaooi^ 
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to  make  a  permanent  weU-deflned  mark  wliicli  shall  be  suffld^it  to  tdentlF7 
thtaa  aa  birds  raised  In  domoatlcatlon  under  a  permit 

3,  Any  package  In  which  snch  waterfowl  or  parts  thereof  or  their  eggs  are 
tronHported  sliali  have  plainly  iiuil  conspicuously  marked  on  the  ontslde  thereof 
tbe  name-  aad  addreea  of  tlie  permittee,  tlie  number  of  hla  permit,  ttte  name 
sntl  address  of  tbe  couslgoee,  and  an  accurate  statem^it  of  tlie  numb^  and 
kinds  of  birds  or  eggs  cootatned  therein. 

1.  Applications  for  permits  must  be  addressed  to  the  Secretary  of  Agricul- 
ture, Washington,  D.  C,  and  must  coDtaln  the  fullowlng  Infurmatlun :  Name 
and  address  of  applicant ;  place  where  the  business  ts  to  be  carried  on ;  number 
of  acres  of  land  nsed  in  ttte  buslneas  and  whether  owned  or  leased  by  the  ap- 
plicant ;  nnmtwr  of  each  species  of  waterfowl  in  possession  of  applicant ;  names 
ol  species  and  number  of  birds  or  eggs  of  each  species  if  permission  Is  asked 
to  tatae  waterfowl  <»-  their  eggs;  and  the  parttcular  locality  where  it  la  desired 
to  take  such  waterfowl  or  eggs. 

G.  A  person  granted  a  permit  under  this  regulation  shall  keep  books  and 
records  which  shall  correctly  set  forth  the  total  number  of  each  species  of 
waterfowl  and  their  eggs  possessed  on  the  date  of  application  for  tbe  permit 
and  on  the  first  day  of  January  next  following;  also  for  the  calendar  year  for 
which  permit  was  Issued  the  total  number  of  each  ^lecles  reared  and  Icllled, 
number  of  each  species  and  their  eggs  sold  and  transported,  manner  In  which 
sacb  waterfowl  and  eggs  were  transported,  name  and  address  of  each  person 
from  or  to  whom  waterfowl  and  agga  were  purchased  or  sold,  together  with 
namber  aad  q>ecles  and  whether  sold  alive  or  dead ;  and  the  date  of  each 
transaction.  A  writtai  r^Kirt  correctly  setting  forth  thla  iDformatlon  shall 
be  furnished  the  Secretary  daring  the  month  of  January  nest  following  the 
l&Bnance  of  the  permIL 

6.  A  permittee  stiall  at  all  reasonable  hours  allow  any  authorized  employee 
of  the  United  States  Department  of  Agriculture  to  enter  and  Inspt^-t  the  prem- 
ises where  optntloas  are  being  carried  on  under  this  r^ulatlon  and  to  Inspect 
tlw  bo«ri{s  and  records  of  such  permittee  relating  thereto. 

T.  Permits  issued  under  this  regulation  shall  be  valid  only  during  the  calen- 
dar year  of  lasne.  diall  not  be  transfwable,  and  may  be  revoked  by  the  Secre- 
tary, if  the  permittee  violates  any  of  the  provistons  of  the  Ulgratory  Bird 
Treaty  Act  or  of  the  regulations  thereunder. 

8.  A  person  engaee<l  in  the  propagntlon  of  migratory  waterfowl  on  the  data 
on  which  these  regulations  become  effective  will  be  allowed  until  September  30, 
1918,  to  apply  for  tite  permit  required  by  this  resnlatlon,  but  he  shall  nut  take 
any  migratory  waterfowl  without  a  permit. 

IAb  aB»ded  Octotwr  3S,  1»1&] 

KSCULATIOK   9.— FSBHITS   TO   COLLEtTT  MIGSATORT  BTBD3   FOB   SCIENTIFIC 


A  person  may  take  In  any  iiwDoer  and  at  any  time  migratory  birds  and  their 
nests  and  eggs  for  actentlfic  purposes  when  authorised  by  a  permit  issued  bj' 
the  Secretary,  which  permit  shall  be  carried  «n  his  person  when  he  is  collecting 
specimens  thereunder  and  shall  be  exhibited  to  any  person  requesting  to  see  the 
same. 

Application  for  a  permit  raunt  be  addressed  to  the  Secretary  of  Agrtcnlture, 
WasbiagtOQ,  D.  C,  and  must  contain  the  following  iaformntlon :  Noroe  and  ad- 
dre^  of  applicant  aad  name  of  State,  Territory,  or  District  in  which  specimens 
are  proposed  to  be  taken  and  the  purpose  for  which  they  are  Intended.  Each 
application  shall  be  accompanied  by  certificates  from  two  well-known  ornlthol- 
ogUts  that  the  applicant  Is  a  fit  person  to  be  introsted  witb  a  permit. 
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The  permit  will  authorize  i:be  holder  thereof  to  possess,  buy,  sell,  and  trenft- 
port  in  any  maaaer  and  at  any  time  migratory  birds,  parte  thereof,  and  their 
nests  and  egga  tor  scletitlflc  purposes.  Public  mnsenms,  eoologlcal  parfea  and 
sodetlps,  and  public  scientific  and  educational  institutions  may  possess,  bur, 
sell,  and  transport  In  any  manner  and  at  any  time  mieratory  blriM  MM  parts 
thereof,  and  their  nests  and  eggs  for  scientific  purposes  wltbout  a  permit,  but  no 
specimens  shall  be  taken  without  a  permit  The  plumage  and  skins  of  migratory 
game  biixls  legally  takeu  may  be  possessed  and  tran^>orted  by  a  person  wltli- 
out  a  permit. 

A  taxidermist  when  authorized  by  a  permit  Issued  by  the  Secretary  may 
possess,  buy,  eell,  and  transport  In  any  manner  and  at  any  time  moratory 
birds  and  parts  tttereof  legally  taken. 

Perailts  shall  be  valid  only  during  the  calendar  year  of  Issue,  shall  not  be 
transferable,  and  shall  be  revocable  in  the  discretion  of  the  Secretary.  A 
person  holding  a  permit  shall  report  to  the  Secretary  on  or  before  January 
10  following  Us  expiration  the  number  of  skins,  nests,  or  eggs  of  each  species 
collected,  bought,  sold,  or  transported. 

Every  package  In  which  migratory  birds  or  thetr  nests  or  eggs  are  transported 
shall  have  clearly  'and  con^lcuously  marked  on  the  outside  thereof  the  name 
and  address  of  the  sender,  the  number  of  the  permit  In  every  case  when  a  per- 
mit Is  required,  the  name  and  address  of  the  consignee,  a  statement  that  It 
contains  specimens  of  birds,  their  nests,  or  eggs  for  sdenUfic  purjKtses,  and, 
whenever  such  a  package  Is  transported  or  offered  for  transportation  trom  tbe 
Dominion  of  Canada  into  the  United  States  or  from  the  United  Stales  Into  the 
Dominion  of  Canada,  an  accurate  statement  of  the  contents, 

[Ab  amended  October  2S,  1018.) 

KEGULATION  It.— PERMITS  TO  EILL  HIGRATORT  BIRDS  INJURIOUS  TO  PROPBRTT. 

When  Information  ts  fnrnisbed  the  Secretary  that  any  species  of  migratory 
bird  has  become,  under  extraordinary  conditions,  seriously  injurious  to  agri- 
culture or  other  interests  m  any  partlealar  c(»nmunlty,  an  investigation 
wilt  be  made  to  determine  the  nature  and  extent  of  the  Injury,  whether  tbe 
birds  alleged  to  be  doing  the  damage  should  be  killed,  and.  If  so,  during  what 
times  and  by  what  means.  Upon  his  determination  an  appropriate  order  will 
be  made. 


A  person  authorized  by  a  permit  Issued  by  the  Secretary  may  poBsees  and 
may  sell  and  transport  until  midnight  of  March  31, 1919,  the  carcasses  of  migra- 
tory game  birds  lawfully  tdlted  and  by  htm  lawfully  held  In  cold  storage  on 
July  81,  1918,  to  any  person  for  actual  consumption,  or  to  the  keeper  of  a  hotel, 
restaurant,  or  boarding  bouse,  retail  dealer  in  meat  or  game,  or  a  club,  for  sale 
or  service  to  their  patrons,  who  may  possess  such  carcasses  for  actual  con- 
sumption without  a  permit  until  midnight  of  April  Q,  1919. 

[Added  by  proclamatloD  ot  October  2S,  IDIS.] 

REGUI^TION  11.— STATE  LAWS  FOR  THE  PROTECTION  OP  HMCRATORT  BIRDS. 

Nothing  in  these  regulations  shall  be  construed  to  permit  the  taMng,  posses- 
sion, sale,  purchase,  or  transportation  of  migratory  birds,  their  nests,  and  eg^ 
contrary  to  the  laws  and  regulations  of  any  State,  Territory,  or  District  made 
for  tbe  purpose  of  giving  further  protection  to  migratory  birds,  tbelr  nests,  and 
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^KB  when  sach  laws  and  resulatlona  are  not  inoonsiateot  with  the  convention 
between  the  UnttRtt  States  an*  Qreat  Britain  (or  the  protection  of  mlgratorj- 
birds  conclnded  August  16,  1816,  or  the  migratory  bird  treaty  act  and  do  not 
extend  the  open  seasons  tor  such  blrda  beyond  the  dates  prescribed  by  these 
regulRtions. ' 

[Added  hj  procUmallOD  o(  October  2S.  1918.] 


PBUflTTtHC  TBS  EILUNQ  OF  BOBOLINKS,  COHHONLT  KNOWN  AS  SEBDBIRDS 
OK  BiCB  BIBDS.  WHICH  HA  YE  BECOME  SEBIOUSLT  INJUSIOUS  TO  ACRICUt- 
TUHAL  INTBSE9TS. 

[Ismed  JanuaiT  IT,  1919.] 

Information  having  been  furnished  the  Secretary  of  Agriculture  that  botio- 
Ilnks,  conimoniy  known  as  reedbirds  or  rice  birds,  have  become  seriouBiy  In- 
Jurloaa  to  the  rice  crops  In  North  Carolina,  South  Carolina,  Georgia,  and  Flor- 
ida, and  an  iDvestlgatlon  having  been  duly  and  regnlarly  made  pursuant  to 
law,  aod  It  having  been  determined  by  the  Secretary  of  Agriculture  that  said 
birds  have  become,  under  extraordinary  conditions,  seriously  lujuriona  to  the 
rice  crops  in  said  States  and  that  the  Injuries  so  inflicted  by  them  can  not  ade- 
quately be  controlled  Id  the  communities  immediately  affected,  and  that  they 
should  therefore  be  killed  In  the  manner,  during  the  seasons,  and  in  the  States 
and  District  hereinafter  provided, 

NOW,  THEREFORE,  I,  D.  P.  Houston,  Secretary  of  Agrlcnlture.  pursuant 
to  authority  in  me  vested  by  the  Migratory -Bird  Treaty  Act  of  July  3,  ldl8,  and 
tn  conformity  with  Regulation  10  of  the  Migratory-Bird  Treaty-Act  Reguta- 
tiona  approved  and  proclaimed  Jaly  31,  1918,  do  order  that  until  farther  notice 
persons  may  kill  by  shooting,  bobolinks,  commonly  known  as  reedbirds  or  rice 
binis,  from  half  an  hour  before  sunrise  to  sunset,  from  September  1  to  Octo- 
ber 30,  inclusive.  In  the  States  of  New  Jersey,  Pennsylvania,  Delaware,  and 
Maryland  and  the  District  of  Columbia,  and  from  Angnst  16  to  November  15, 
tndnsive,  in  the  States  of  TlrglDla,  North  Carolina,  South  Carolina,  Georgia, 
and  Florida,  but  the  birds  so  killed  sbatl  not  be  sold,  offered  for  sale,  or  shipped 
for  purposes  of  sale,  or  be  wantonly  wasted  or  destroyed,  but  they  may  be  used 
for  food  purposes  by  the  persons  killing  them,  and  tliey  may  be  transported 
to  hospitals  and  charitable  institutions  for  use  as  food. 

D.  F.  Houston, 
Becretary  of  Agriculture. 

CANADIAN  REGULATIONS  UNDER  MIGRATORY-BIRDS 
CONVENTION  ACT. 

1.  In  these  regulations,  unless  the  conteit  otherwise  requires: 
(o)  "Migratory  game  birds"  means  the  following: 
Anatldie  or  waterfowl,  including  brant,  wild  ducks,  geese,  and  swans; 
GmldR  or  cranes.  Including  little  brownf.]  sandhill  and  whooping  cranes; 
RallldK  or  rails.  Including  coots,  galliuoles,  and  sora  and  other  rails; 
Umlcolfe  or  ghorebirda.  Including  avocets,  curlew,  dowitchers,  godwits,  knots, 

oyster  catchers,  phalaropes,  plovers,  sandpipers,  snipe,  stilts,  surf  birds, 

tumstones,  wlllet,  woodcock,  and  yellowlegs; 
Columbldffi  or  pigeons,  including  doves  and  wild  pigeons. 


,.  Google 


78  farmers'  bullbtut  ieT7. 

(b)  "MIxratorj  loMcUvoroua  birds"  mrkiis  tbe  followlBg: 

Bobolinks,  catbirds,  cblckwleea,  cukoM,  fllckera,  fij-catcben, 
haromlng  birds,  kinglets,  marttDs,  meadftwUrks,  nlghthawka  or  ball  bats, 
nuthatches,  orioles,  robins,  atarikes,  swallows,  swifts,  tansfcsrs,  titmice, 
thrushes,  vlreos,  warblers,  waxwings,  whlppoorwlU,  wooditeckera,*  and 
wrens,  and  all  other  perching  birds  whicb  feed  entirely  of  chiefly  on  insects. 
(c>  "Migratory  noDgnme  birds"  meana  the  following: 

Auks,  aukleta,  bitterns,  fulmars,  gannets,  grebes,  guillemots,  gulls,  berons. 
jn^cers,  loons,  murres,  petrels,  puffins,  shearwaters,  and  terns. 

2.  No  person  shall  kill,  capture.  Injure,  take,  molest,  sell,  or  offer  for  sale 
any  migratory  game  birds  during  tbe  following  periods: 
Duck*,  ffeetc,  brattt,  or  raiU: 

In  Prince  Edward  Island,  New  Brunswick,  Qnebec,  Ontario.  Alberta,  British 
Columbia  (nortbern  district).  Northwest  Territories,  and  Yukon  Territory, 
December  15  to  August  31,  both  days  inclusive. 

In  ftfanltoba,  December  1  bo  Septeiid*^  14,  botli  days  inclusive. 

In  Nova  Scotia,  Saskatchewan,  and  BritMi  Ootainbia  (soutbeastem  district), 
January  1  to  September  14,  both  days  InduslTe. 

In  British  Columbia  (southwesteni  district),  January  lH  to  September  90, 
both  days  [Delusive. 
Shorm  Mnff  or  traders,  including  only  Qie  following: 

Woodcock,  Wilson  or  jack  snipe,  blackbreasted  and  golden  plover,  and  the 
greater  and  leaser  yrilowl^a. 

In  Prince  Edward  Istand,  Nora  Scotia,  New  Brunswick,  and  In  the  counties 
of  Saguenay,  Btmouski,  Gaspe,  and  Bonaveatnre  in  Qoebec: 

December  1  to  August  14,  both  days  inclusive,  except  that  on  woodcock  and 
WDson  or  Jack  snipe  the  dosed  season  in  Prince  Bdward  Island  and  New 
Brunswick  shall  be  from  December  1  to  September  14,  and  In  Non  SenUa 
from  December  15  to  August  31,  both  days  Inclusive. 

In  Quebec,  other  than  the  aforenientloned  maritime  counties,  (tatarfo.  Al- 
berta, British  Columbia  (nortbern  district).  Nortliwest  Terrltnriee.  and 
Tokon  Territory.  DeceDi1>er  16  to  August  SI,  both  days  Inctmivv,  except 
that  on  woo<lcock  and  Wilson  or  jack  imli>e  the  ctoae  season  In  Ontario 
shall  be  trom  November  15  to  October  14,  both  days  ludnBlve. 

In  Manitoba :  December  1  to  September  14,  both  days  Inctuslve. 

In  Saskatchewan  and  British  Columbia  (aeutiieestem  district)  :  January  1 
to  September  14,  both  days  Inclurive. 

In  British  Columbia  (soutbwertera  district):  January  15  to  September  SO, 
both  days  inclnsive. 
Prortilnl,  h/ymewr.  That — 

Indians  and  Eskimos  may  take  scoters  or  "  Slwash  ducks  "  for  food*  at  any 
tliiie  of  the  year,  but  scoters  ao  taken  shall  not  be  Kold. 

In  this  or  any  ottiar  regulation  tbe  southern  limit  of  the  northern  district  of 
British  Columbia  shall  be,  west  to  east,  a  line  running  by  way  of  tlie 
middle  of  Dean  Channel,  Dean  Elver,  Bntlako  River,  Nechako  River,  and 
the  Fraser  River  from  Fort  George  to  Yellowbead  Pass;  and  tbe  line  of 
di vision  l>etweea  the  poutheastern  and  the  southwestern  districts  of 
Britlah  Columbia  shall  be  the  summit  of  the  Cascade  Range,  as  defined  by 
the  British  Columbia  interpreUtlon  act.  Revised  Sututea,  I&IL 

a.  The  kllUag,  capturing,  taking.  Injuring,  or  meleatlng  of  migratorj  in- 
sectivorous blrda,  tbetr  esga,  or  nests,  la  prohibited  throughout  tbe  year,  ex- 
cept as  hereinafter  provided. 

4.  Tlie  killing,  taking,  injuring:,  capturing  or  molesting  of  migratory  non- 
game  birds  or  their  eggs  or  nests,  except  as  herein  or  hereinafter  prorided.  Is 
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lirotubited  throu£hoot  the  year :  Provided,  however,  Tliat  Indiana  and  Eaklmos 
DUkf  take  at  aoj-  seaaou  aoka,  auklets,  eolUcmots,  murrea,  and  pufflaa  and  their 
etSBf  for  hiimaD  food  and  their  skins  for  clothing,  bnt  birds  and  eggs  taken  Ui 
virtue  of  tbls  exemption  HhaU  not  be  Bold  or  ottered  for  aule  or  ottaerHlse 
traded..., 

5.  A  (.-lose  aeaaon  shall  continue  nntil  tbe  lat  da^  of  January,  1928,  on  the 
following  migratory  game  birds:  Baud-tailed  {ilgeons,  little  brown,  aandhlll, 
and  wboopiag  cranes,  swans,  curlew,  and  all  ubore  birds  (except  the  black- 
bceasted  and  golden  plover^  WIImki  or  Jack  snipe,  woodcock,  and  the  greater 
and  leaser  jellowlegs).  lu  the  Province  of  Britl^  Columbia  during  sucli 
period  the  close  season  on  cranes,  swans,  and  curlew  shall  be  made  by  the 
proper  autburltles  of  that  Province  within  the  general  dates  and  UmitetlonH 
elsewhere  prescribed  in  these  regulations  for  the  re^>ectlve  groups  to  which 
these  birds  b^oug  or  greater  restrictions  on  the  hunting  of  these  birds  shall 
be  made  should  the  aforementioned  authorities  deem  such  further  restriction 
detdrable,  as  provided  by  Article  III  of  the  convention  between  His  Majesty 
and  the  United  States  of  America,  scheduled  to  cbi^>ter  18,  7-8  George  V. 

6.  A  close  season  shall  continue  until  tlte  1st  day  of  January,  1023,  on  the 
wood  duck  and  eider  duck,  except  that  in  tlie  Province  of  British  Columbia  tlie 
wood  duck  ehall  be  protected  by  such  special  means  or  regulations  as  the  pro|>er 
authoritiea  of  that  Province  may  deem  appropriate^  aa  provided  by  the  c4Aren- 
tlon  referred  to  In  clause  5. 

7.  The  taking  of  the  nests  or  eggs  of  mlgratorr  game,  migratory  Insectivorous 
or  migratory  oongame  blrda  la  prohibited  exc^t  as  othervrlae  provided  In  the 
regulatlooai 

&  Migratory  game,  migratory  Insectivorous  or  migratory  oongame  birds  or 
parts  thereof  or  their  eggs  or  neata  may  he  taken,  shl]K>ed,  tmneported  or 
possessed  for  sclentlflc  or  propagating  pnrpoees.  but  only  oo  the  issue  of  a 
permit  by  the  minister  or  by  any  person  duly  authorized  by  him.  8uch  a  per- 
mit shall  terminate  at  the  end  of  the  calendar  year  in  which  It  shall  have  been 
iaaued ;  it  shall  not  be  transferable,  and  shall  be  revocable  at  the  diso>etl<Hi  of 
the  minister. 

Such  permits  may,  upon  spj^lcatlon,  be  grantetl  to  recognised  mnseuma  or 
scientific  societies,  aud  to  any  person  furnlshlug  written  testimonials  from  two 
wet  I -known  ornithologists. 

Applications  for  permits  for  propagating  puri>oseB  sliall  be  accomimnled  l>y  a 
Blatement  giving — 

(1  >  The  «vec(ee  of  birds  or  eggs  tbat  It  la  detdred  to  take. 

(2)  Tbe  Bumber, 

(3)  The  place  at  whlcb  tbe  birds  or  eggs  are  to  be  taken. 

Any  package  in  which  such  migratory  game^  mlgratmy  Insectlvoroux,  or 
migratory  nongame  birds  or  parts  thereof  or  tlieir  eggs  or  nentn  are  shipped  or 
transported  for  scientific  or  propagating  purposes  shall  be  clearly  marked  on 
the  ontslde  with  the  number  of  the  permit,  the  name  and  address  of  the  shipper 
and  an  accnrate  statement  of  tbe  contents. 

No  trwDsportadon  company  aliall  accept  for  transportation  any  package  con- 
taining eggs,  nests,  or  parts  of  migratory  game,  migratory  Insectivorous  or 
migratory  nongame  birds  unless  such  pnckage  shall  be  marked  as  herelnbeforo 
required,  and  shlpmoit  Of  the  same  throogti  the  malls  Is  pnAlblted,  unless 
marked  as  afOreeald. 

0.  The  shipment  or  export  of  migratory  game,  migratory  Insectivorous,  or 
Migratory  nongame  birds  or  their  ^cgs  from  any  Province  during  the  dose 
Beaeun  In  such  Prorincea  la  intthtblted  except  for  scieotlOc  or  prt^iagatlng  pur- 
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poses  and  trsfllc  betweon  Canaila.  and  the  United  States  in  any  sach  birds,  or 
their  ^ea, -capttired,  k<ll«d,  taken,  or  shipped  at  any  time  contrary  to  the  laws 
of  the  ProTluce  »r  State  In  wblch  the  same  are  captured,  killed,  tak^i  or 
shipped.  Is  likewise  prohibited. 

10.  No  person  shall  ship  or  olTer  for  shipment  from  Canada  to  the  TTnlted 
States  any  package  containing  migratory  game,  migratory  InsectlToroos  or  mi- 
gratory noncame  birds  or  nny  parts  thereof  or  their  e^s  unless  such  package 
shall  have  the  name  and  address  of  the  shipper  and  an  accurate  statement  of  the 
contents  clearly  marked  on  the  outNlde  of  such  package. 

No  transportation  company  shall  accept  for  transportation  to  the  United 
States,  any  packages  of  migratory  game,  migratory  InsectlvorouB  or  migratory 
nongame  birds  or  any  parts  thereof  or  their  eggs  unless  such  packages  bear  the 
name  and  address  of  the  shipper  and  an  accurate  statement  of  the  contents,  and 
shipment  of  the  same  through  the  malls  Is  prohibited  unless  marked  as  afore- 
said. 

11.  If  any  of  the  migratory  game,  migratory  insectivorous,  or  migratory  non- 
game  birds  should,  under  extraordinary  conditions,  become  seriously  Injurious 
to  agricultural,  fishing,  or  other  interests  In  any  particular  locality  the  minister 
may  issue  permits  to  kill  such  birds  so  long  as  they  shall  continue  to  be  Injuri- 
ous.   Applications  for  such  permits  shall  Include  a  full  statement  describing: 

(1)  The  species  and  an  estimate  of  the  numl}er  of  birds  committing  the  dam- 
age. 

(2)  The  nature  and  extent  of  the  damage. 

(3)  The  extent  of  the  agricultural  or  other  Interests  threatened  or  involved. 
Such  permits  shall  be  revocable  at  the  discretion  of  the  minister.    On  the  ex- 
piration of  the  permit  the  person  to  vi-hom  it  Is  Issued  shall  furnish  to  the 
minister  a  written  report  showing  the  number  of  birds  killed,  the  dates  upon 
which  they  were  killed  and  the  disposition  made  of  the  dead  birds. 

No  birds  killed  under  such  permits  shall  be  shipped,  sold,  or  offered  for  sale. 

12.  No  person  or  organization  shall  Introduce  for  the  purpose  of  sport  or 
secltmatizatlon  any  species  of  migratory  birds  without  the  consent  of  the  min- 
ister in  writing. 


CANADIAN  TARIFF  ACT  PROHIBITING  IMPORTATION  OF 
PLUMAGE. 

The  importation  of  bird  plumage  into  Canada  for  millinery  par- 
poses  is  prohibited  bj  tariff  item  1212  under  schedule  C  (prohibited 
goods)  to  the  customs  tariff,  section  5,  by  the  enactment  of  the  Cana- 
dian customs  tariff  act  of  1914.  Item  1212  prohibits  the  entry  of  tbo 
folIoTTJng: 

1212.  Aigrettes,  egret  plumes,  or  eo-called  ospr^  plumes,  and  the  feathers, 
quills,  heads,  n'lngs,  tails,  skins,  or  parts  of  akins  of  wild  birds  either  raw  or 
manufactured ;  but  this  provision  shall  not  come  Into  effect  until  January  1, 
1015,  and  shall  not  apply  to — 

(a)  The  feathers  or  plumes  of  ostriches ; 

(b)  The  plumage  of  the  English  pheasant  and  the  Indian  peacock; 

(c)  The  plumage  of  wild  birds  ordinarily  used  as  articles  of  diet ; 

(d)  The  plumage  of  birds  Imported  alive,  nor  to 

(e)  Specimens  imported  under  regulations  of  the  minister  of  customs  for  any 
natural-history,  or  other  maaeam  or  for  educational  purposes. 
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WHE[\E  a  stream  of  water  or  pond  is  available  in 
the  northern  section  of  the  United  States,  natu- 
ral ice  can  be  harvested  and  stored  at  low  cost 

Care  should  be  used  to  insure  that  the  source  of 
the  ice  supply  is  free  from  pollution  and  contami- 
nation. 

Where  very  cold  weather  prevails  in  the  winter 
and  ponds  and  streams  are  not  available,  cans  or 
paper  sacks  may  be  used  for  freezing  cakes  of  ice. 

The  space  used  for  storing  ice  should  accommo- 
date about  50  per  cent  more  than  is  actually  needed, 
which  allows  for  a  heavy  shrinkage  and  for  general 
household  purposes. 

A  cubic  foot  of  ice  weighs  about  57  pounds.  About 
45  cubic  feel  of  space  should  be  allowed  ordinarily 
for  storing  a  ton  of  ice. 

Under  ordinary  circumstances  from  about  J  to  1 
ton  of  ice  per  cow  is  needed  annually  for  cooling 
cream  and  from  1^  to  2  tons  for  cooling  milk  on  a 
dairy  farm. 
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HARVESTING  AND  STORING  ICE  ON  THE 
FARM.' 

JOHH  T.  BowEN,  Dairy  DUitUm. 


The  MorccB  of  Ice 

UftrreatiliK  Ice 

QuanUt;  ot  Ice  required  ( 

dairy   farm 

Ice   hoiuei 

Capadtj  ol  Ice  bouaea 

LocatloD 

lee-booae  eongtmctiDn 

IbsDiatloD 

Drainage 

TentllatlOD  - 

WateiproaflDs 


General    Bpedllcatlons    for    various 

tfpea  of  Ice  boases 

Pole  Ice  boose,  unluialated 

Frame  Ice  bouee,  DolDauloted 

Opes-t;pc    Ice    boase,     uninsu- 
lated  — 

Wooden      Ice      bouse,     Inaulstod 
with   lawdtiat   or   lolll   sbai- 

Frame  tee  bouse  wltb  comioer- 
cUl  InmlaUon-. 

X  tmall  MDcrete  ice  bouse 


THE  SOURCES  OF  ICE. 

WATER  for  the  ice  supply  should  be  free  from  contamination  qr 
poUutioQ.  Ponds  and  sluggisli  streams  usually  have  grass  and 
weeds  growing  in  them  so  that  ice  harvested  from  them  may  contaii 
decayed  vegetable  matter,  which  is  always  an  objectionable  conditio! 
and  may  be  injurious  to  health.  These  should,  therefore,  be  thor- 
oughly cleared  of  such  growth  before  cold  weather.  Green  spawn 
and  algse  may  he  destroyed  by  the  use  of  copper  sulphate  (blu« 
vitriol).  The  crystals  can  be  placed  in  a  cloth  hag  which  is  hung  on 
the  end  of  a  pole  and  trailed  through  the  water  until  all  the  crystal) 
are  dissolved.  One  or  two  treatments  during  the  summer  season  at 
the  rate  of  1  pound  of  copper  sulphate  to  13,000  cubic  feet  of  water 
will  be  sufficient  to  keep  down  such  growths. 

Careful  investigation  should  be  made  to  determine  whether  the 
source  of  ice  supply  is  pure  and  free  from  contamination  or  pollu- 
tion. Streams  or  lakes  are  often  polluted  by  sewage  or  other  im- 
purities which  it  is  impossible  to  eliminate.  A  pure  ice  supply  is 
especially  important  when  the  ice  is  to  be  used  directly  in  beverages 
or  other  foods. 

Throughout  a  considerable  area  of  the  United  States  natural  ic< 
is  formed  during  the  winter  months  in  sufficient  quantity  to  warrant 

NoT& — Acknowledgment  Is  made  to  tbe  DItIsIod  o[  Rural  EDglncerlng,  Burrau  «l 
Pnbtlc  Roods.  lor  collaboration  and  aMlstance  In  tbe  preparation  and  ri'vlnlon  ol  111* 
text  matter  and  drawlDKS  ol  this  bulletin. 
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harvesting  and  storing  (fig.  1).  In  many  sections  of  this  area  are 
lakes,  ponds,  and  streams  from  which  ice  can  be  harvested,  while  in 
others  it  is  necessary  to  create  artificially  a  suitable  body  of  water 
for  producing  ice.  This  may  be  done  either  by  excavating  an4 
diverting  a  stream  into  an  excavation  or  by  constructing  dams  across 
low  areas.  When  it  is  necessary  to  construct  artificial  ponds  tho 
surface  area  is  usually  limited  and  several  cuttings  are  ordinarily 
necessary  to  obtain  the  quantity  of  ice  needed.     (Figs.  2  and  3.) 


Artificial  pood  in  yaid. 
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When  cold  weather  prevails  for  several  weeks  at  a  time  and  tho 
supply  of  pure  water  is  limited,  a  method  of  freezing  ice  in  metal 
cans  or  special  paper  bags  may  be  used.  The  cans  may  be  made 
in  any  convenient  size  by  a  local  tinsmith  and  should  be  of  galvanized 
iron  reinforced  at  top  and  bottom  with  iron  strips.  The  bottom  is 
made  smaller  than  the  top,  to  make  the  removal  of  the  ice  easier. 
The  cans  are  placed  near  the  water  supply,  filled  with  water,  and  left 
exposed  to  the  weather.  A  shell  of  ice  soon  freezes  around  the  inner 
surface,  and  when  the  shell  is  from  1^  to  2  inches  thick,  hot  water  is 
poured  over  the  outside  of  the  can  and  the  shell  removed.  A  hole  is 
broken  through  at  the  top  of  the  shell  and  most  of  the  water  inside 
is  then  poured  out.  As  the  freezing  progresses  water  is  poured  into 
the  shell  a  little  at  a  time  until  a  solid  block  of  ice  is  produced.  By 
this  method  only  a  few  rans  are  required,  which  keeps  the  cost  low. 


About  the  same  method  is  employed  when  special  pa\xr  bags  are 
used,  although  they  do  not  last  so  long  as  the  cans.  The  advantage 
of  the  bags  over  the  metal  cans  is  mainly  in  cheapness,  for  they  are 
not  so  convenient  to  handle. 

Another  method  that  can  be  used  in  very  cold  sections  of  the 
United  States  is  to  run  water  into  the  ice  house  and  let  a  layer  freeze. 
This  is  done  by  first  constructing  a  dam  of  snow  around  the  floor 
of  the  house  10  or  12  inches  from  the  walls  in  order  to  allow  sawdust 
insulation  next  to  the  walls.  The  interior  of  the  house  is  then 
flooded  with  a  few  inches  of  water,  which  soon  freezes,  the  procedure 
being  repeated  until  the  house  is  filled  with  ice.  It  is  then  covered 
with  sawdust  and  closed  up  until  ice  is  needed.  A  great  disadvan- 
tage of  this  method  is  that  in  order  to  remove  ice  it  must  be  cut  or 
chopped  out  with  an  ax,  which  results  in  uneven  and  irregular  pieces 
and  considerable  waste  of  ice.  i  -  ^     ^\ 
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Floe  ice  is  another  source  of  natural  ice.  It  is  obtained  in  the 
spring  when  large  chunks  or  pieces  of  ice  float  down  from  the  head- 
waters of  streams  and  rivers.  This  ice  is  always  broken  up  into 
irregular  pieces  and  is  not  so  easily  handled  and  packed  as  that  which 
is  cut  in  regular  shape. 

HARVESTING  ICE. 

SIZE  OP  tCB  FIELD. 

When  the  field  is  of  sufficient  size  to  fill  the  ice  house  at  a  single 
cutting,  the  thickness  and  quality  of  the  ice  is  more  nearly  unifonn 
and  preparation  for  cutting  and  harvesting  need  be  made  but  once. 
In  many  instances,  however,  the  small  size  of  the  pond  or  stream 
makes  it  necessary  to  wait  for  a  second  crop  in  order  to  fill  the  ice 
house.  The  average  dairy  requires  only  a  moderate  quantity  of  ice, 
80  that  even  a  small  harvesting  surface  usually  is  large  enough, 
especially  if  ice  is  cut  a  second  time.  The  number  of  square  feet  of 
surface  required  per  ton  with  ice  of  different  thicknesses  is  shown  m 
Tabic  1. 
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Cutting  spsM   '     Th(..w™ 
rwn3«d      il      '"fRL"" 
p„,an.      ||        •""■ 

Numtool 

requi^ff" 

/nrtt.. 
4 
6 
8 
10 
12 

31.3 
20.9 
15.6 

12.6 
10.4 

70.2 
62-6 
42.1 
35.1 

14 
16 
18 
20 
22 

8.9 
7.8 
6.9 
6.3 

5.7 

26.3 
23.4 
21.1 
19.1 

KBHOVINQ  SNOW  FROM  SURFACE. 

Wliere  it  is  not  advisable  to  wet  the  surface  of  the  ice  field  and  thus 
hasten  the  freezing,  the  snow  should  be  scraped  from  the  surface 
of  the  ice,  since  snow  acts  as  insulation  and  retards  freezing.  If  the 
ice  is  thick  enough  to  bear  the  weight  of  a  horse  the  snow  may  be 
removed  easily  with  a  scraper,  such  as  is  shown  in  figures  4  and  5. 
On  small  ponds  the  snow  may  be  scraped  on  to  the  shore,  but  on 
large  fields,  especially  if  the  snow  is  deep,  it  is  impracticable  to  scrape 
it  entirely  off  the  fields.  It  becomes  necessary  therefore  to  pile  it 
in  windrows.  Windrows  of  snow,  of  course,  occupy  considerable 
space,  so  that  it  is  necessary  to  allow  for  an  increased  area  of  ice. 

The  distance  between  the  windrows  depends  upon  the  depth  of  the 
snow.  It  is  advisable,  however,  to  run  them  at  right  angles  to  the 
main  channel  through  which  the  ice  is  floated.    The  area  between  the 
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Fn;.   4.— Scrtplog  HDOW   from   Ite  field. 

windrows  then  can  be  cut  back  any  distance  from  the  main  channel, 
whereas  if  they  run  parallel  to  the  main  channel  only  that  portion  of 
the  surface  between  can  be  cut  before  opening  another  channel.  As 
the  weight  of  the  windrows  of  snow  is  usually  sufficient  to  make  tlie 
ice  on  which  it  is  piled  sink  beneath  the  surface  of  the  water,  it  is 
advisable,  in  order  to  prevent  the  water  from  overflowing  the  cut- 
ting surface,  to  cut  a  deep  groove,  or  to  cut  through  the  ice  parallel 
to  and  on  both  sides  of  the  windrows. 

WBTTINQ  DOWN  THE  FIELD. 

Usually  snow  falls  on  the  ice  before  it  is  thick  enough  to  harvest. 

Since  the  weight  of  the  snow  has  a  tendency  to  sink  the  ice.  ndvnn- 
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tage  ifl  sometimes  taken  of  the  layer  of  snow  in  forming  ice.  Boles 
are  made  in  the  ice,  and  water  is  allowed  to  rise  through  the  open- 
ings and  flood  the  surface.  If  the  weather  is  very  cold  the  mixture 
of  snow  and  water  quickly  freezes  and  increases  the  thickness  of 
the  ice. 

The  surface  should  not  be  flooded,  however,  unless  the  weather  is 
cold  enough  to  freeze  the  melted  snow  solid.  If  only  the  top  surface 
of  the  snow  freezes,  a  crust  forms  which  makes  scraping  difficult,  and 
also  injures  the  quality  of  the  ice.  In  that  case  planing  or  scraping 
the  crust  of  snow  from  the  ice  becomes  necessary.  The  location  and 
size  of  tlie  holes  for  wetting  down  the  surface  should  be  planned  so 
that  the  entire  surface  is  completely  covered  with  water.  Ordi- 
narily this  is  accomplished  by  small  holes  1  or  2  inches  in  diameter 
and  from  6  to  8  feet  apait. 


I'lii.  6. — Flovrlns  Ice. 

LAYING  OFF  THE  FIELD. 

After  the  snow  is  off  the  ice  the  field  is  ready  to  be  marked  for 
cutting.  This  must  be  done  carefully  so  that  all  cakes  will  be  rec- 
tangular, which  facilitates  economical  handling  and  packing  in  the 
ice  house.  If  a  proper  beginning  is  made  in  marking  off  the  field, 
no  trouble  will  be  experienced,  but  if  not,  subsequent  cuttings  will 
be  difficult.  Success  in  marking  depends  largely  on  getting  the  first 
line  straight,  which  may  be  accomplished  by  placing  a  stake  at  each 
end  of  the  proposed  line  to  serve  as  a  guide.  A  straightedge,  con- 
sisting of  an  ordinary  board  about  14  feet  long,  is  then  aligned  with 
the  two  stakes  and  the  cutting  tool  or  hand  plow  run  along  its  edge, 
after  wliicli  the  board  is  pushed  forward  and  again  aligned  with  the 
two  stakes.  This  is  continued  until  the  entire  distance  between  the 
stakes  has  been  covered.     Another  way  is  to  stretch  a  line  between  the 
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stakes  and  do  the  marking  with  a  hand  plow,  but  this  method  is  not 
so  satisfactory,  because  the  hand  plow  can  not  be  run  in  so  straight 
a  line  without  the  aid  of  the  straightedge.  After  the  first  line  is 
cut  to  a  sufficient  depth  it  can  be  used  as  a  guide  for  the  horse  marker 
(fig.  G)  if  this  tool  is  used. 

After  the  field  has  been  lined  off  in  one  direction  the  crosslines 
Ehould  be  made.  Care  should  be  taken  to  have  the  crosslines  at  right 
angles  to  those  first  drawn,  which  is  accomplished  by  the  use  of  a. 
square.  A  square  suitable  for  the  purpose  can  be  made  easily.  First 
nail  the  ends  of  two  boards  together  with  a  single  nail.  Measure  a 
distance  of  8  feet  on  the  outer  edge  of  one  board  and  6  feet  on  the 
outer  edge  of  the  other,  then  nail  a  third  board  diagonally  across  th« 


two,  adjusting  it  until  the  two  marks  are  exactly  10  feet  apart  on  a 
strai^t  line.  The  boards  should  then  be  nailed  together  securely, 
forming  the  desired  square  as  shown  in  figure  7.  If  the  first  cross- 
line  is  drawn  with  care  it  is  easy  to  draw  the  remaining  lines  parallel 
SIZE  OF  CAKES. 
The  size  of  the  cakes  depends  to  some  extent  on  the  thickness  of 
the  ice,  as  well  as  upon  the  tools  available  for  harvesting,  but  in  any 
case  it  is  important  to  have  all  the  cakes  of  the  same  size.  In  order 
to  simplify  the  handling  and  packing,  many  farmers,  especially 
those  who  harvest  a  comparatively  small  quantity  of  ice,  cut  the  cakes 
22  inches  square,  a  size  that  is  easily  handled  with  a  limited  amount 
of  equipment  Table  1  gives  the  number  of  cakes  22  inches  squara 
and  of  different  thicknesses  required  for  each  ton  of  ice. 
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In  tlie  case  of  floe  ice,  which  is  always  broken  up,  it  is  of  course  im- 
practicable to  obtain  cakes  of  uniform  size ;  consequently  it  is  gath- 
ered and  packed  as  well  as  possible.  The  ice  aze  is  used  to  remove 
irregular  comers  and  the  small  pieces  are  used  to  fill  the  holes  around 
(he  irregular  pieces  in  order  to  make  the  whole  as  solid  as  possible 
and  to  reduce  to  the  minimum  the  quantity  of  entrapped  air. 


After  the  field  has  been  marked  off,  a  strip  of  ice,  one  block  in 
width  (22  inches)  and  extending  from  the  loadingway  to  tiie  main 
channel,  is  cut  through  and  forced  under  the  surface  of  the  surround- 
ing ict;.    This  strip  should  be  sawed  somewhat  wedge-shaped,  wider 


at  the  bottom  than  at  the  top,  which  allows  it  to  be  forced  down 
under  the  field  with  ease.  The  operation  is  known  as  '*  sinking  the 
header  "  and  it  opens  up  a  small  channel  the  width  of  the  proposed 
cakes.  The  channel  is  widened  by  cutting  another  strip  to  enable 
the  long  strips  or  fioats  of  ice  to  be  floated  from  the  main  channel  to 
the  bank  or  loadingway. 

The  strips  of  ice  are  then  pushed  with  an  ice  hook  along  the  chan- 
nel to  the  bank  or  loadingway,  where  they  are  sawed  or  chopped  into 
cakes.  (See  flgs.  8,  9,  and  10,  and  illustration  on  cover.)  The  narrow 
channel,  cut  at  right  angles  to  the  main  channel,  has  the  advantage 
of  allowing  the  operator  to  get  closer  to  the  cakes  and  to  handle  them 
more  easily.    At  the  end  of  the  narrow  channel  there  should  be  an 
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Fia.  9.— CuttlDg  the  Icr. 

inclined  track  or  loadingway  up  which  the  cakes  are  drawn  either 
liy  hand  or  by  a  horse.  (See  6g6.  11,  12,  and  13.)  This  track  may 
lead  directly  into  the  ice  house  or  to  a  platform  from  which  the  cakes 
are  loaded  upon  a  wagon  or  sled. 

The  cakes  should  not  be  cut  completely  through,  but  should  be 
grooved  2  or  3  inches  deep  with  the  plow,  and  after  being  floated  up 


Fl<i.  10- — Floating  large  cakes  ol  Ice  t< 
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tlie  channel  chopped  through  with  a  special  tool  before  being  put  on 
the  loadingway.    This  practice  saves  labor  and  time. 
PACKING. 
Loss  of  ice  by  melting  depends  partly  upon  the  manner  of  pack- 
ing.   The  cakes  should  be  placed  cloee  together  so  that  the  mass  will 


l''n).  II. — Drawing  ice  takes  from  waier  to  loading  plattonn. 

be  as  tight  and  solid  as  possible,  thus  preventing  cracks  and  openings 
that  will  allow  air  to  circulate.  I'erfectly  cut  rectangular  cakes  can 
be  closely  packed,  which  emphasizes  the  importance  of  special  care 
in  cutting  to  insure  cakes  of  exactly  the  same  size.    When  they  are 


b'la.  IS.—HarvGStlDj!  and  loading  Ice. 

irregular  in  size  the  best  plan  is  to  fill  up  the  openings  with  small 
pieces  of  ico  in  order  to  make  the  mass  as  tight  and  compact  as  pos- 
sible. In  order  to  insure  close  contact  between  succeeding  layers  no 
broken  ice  should  be  allowed  to  remain  on  top  of  or  to  protrude  above 
the  ice  cakes. 
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In  the  begiiming  a  layer  of  dry  sawdust  about  a  foot  thick  should 
be  placed  in  the  bottom  of  the  ice  house,  the  depth  of  the  sawdust 
being  a  few  inches  less  in  the  center  than  at  the  outer  edge,  so  that  the 
cakes  will  have  a  tendency  to  slide  toward  the  center  instead  of  to- 
ward the  walls.  The  sides  of  the  mass  of  packed  ice  should  be 
smooth.  Any  projecting  pieces  should  be  trimmed  off  before  the 
mass  is  covered  with  insulation.  If  sawdust  or  mill  shavings  are 
used  a  space  of  at  least  12  inches  must  be  left  between  the  sides  of  the 
ice  stack  and  the  walla  of  the  building.  This  space  is  filled  with  di'y 
sawdust  or  shavings  as  the  packing  in  the  center  proceeds. 

In  packing  small  quantities  of  ice  it  is  a  common  custom  to  pour 
water  over  the  stack  or  mass  of  packed  ice  and  allow  it  to  freeze  solid 
before  putting  the  insulation  in  place.    While  undoubtedly  this  pro- 


KiG.  IB. — Landing  cak«ii  of  lee  on  Birds  ror  baullng  lo  Ice  hause. 

cedure  assists  in  reducing  the  melting  by  closing  the  openings  be- 
tween the  cakes,  it  has  the  disadvantage  of  making  it  more  difficult 
to  remove  the  ice  when  needed.  It  is  then  necessary  to  chop  the 
cakes  apart,  which  wastes  considerable  ice,  so  that  little  is  gained  in 
this  wav. 

TOOLS  REQUIRED. 

When  a  small  quantity  of  ice  is  to  be  harvested  few  tools  are  re- 
quired. The  following  list  contains  those  actually  needed:  Two  ice 
saws,  1  hand  marker,  1  pulley  and  rope,  2  pairs  of  ice  tongs,  2  ice 
hooks,  1  pointed  bar  or  splitting  fork,  and  1  straightedge.  Besides 
these  essential  tools,  additional  ones,  such  as  a  horse  plow  and  marker, 
horse  scraper,  and  a  calking  bar  are  convenient  and  will  help  to  expe- 
dite the  work.  The  amount  of  the  equipment  depends  on  the  quan- 
tity of  tlie  ice  to  be  cut  and  on  local  conditions  for  handling  ice.    If 
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the  Larvestiug  must  be  done  quickly,  to  take  advantage  of  the  weather, 
extra  equipment  will  be  justified.  Ifei^bors  may  cooperate  advan- 
tageously  in  cutting  and  storing  their  ice  and  in  owning  equipment 
jointly. 

COST  OF  HARVESTING  ICE. 

The  cost  of  harvesting  ice  also  varies  with  local  conditions.  It  is 
impossible,  therefore,  to  give  an  estimated  cost  that  will  cover  all 
cases.  The  ice-harvesting  season  fortunately  comes  at  a  time  whea 
there  is  the  least  work  on  the  farm  for  men  and  teams,  and  conse- 
quently the  actual  money  cost  is  usually  not  very  great.  Investiga- 
tions have  indicated  that  counting  the  full  value  of  the  men's  time, 
the  average  cost  of  cutting  ice  is  about  3  cents  for  a  cake  22  inches 
square  and  14  inches  thick,  or  about  27  cents  a  ton.  Add  to  this  the 
cost  of  packing  and  hauling,  and  the  average  cost  of  a  ton  of  ice  is 
a!«)ut  $1.50,  when  the  ice  house  i.s  near  the  source  of  supply.  If  the 
ice  house  is  at  a  considerable  distance  the  cost  of  hauling,  of  course, 
is  increased,  and  the  total  cost  of  storing  ice  in  some  instances  has 
amounted  to  $8  or  more  a  ton. 

QUANTITY  OP  ICE  REQUIRED  FOR  A  DAIRY  FARM. 

The  quantity  of  ice  needed  for  a  dairy  "farm  depends  on  its  loca- 
tion, number  of  cows  milked,  and  methods  of  handling  the  product. 
In  the  Northern  States  it  has  been  found  that  with  a  moderately 
good  ice  house,  where  the  shrinkage  from  melting  is  not  more  than 
30  per  cent,  half  a  ton  of  ice  per  cow  is  sufficient  to  cool  the  cream 
and  hold  it  at  a  low  temperature  for  delivery  two  or  three  times 
a  week.  It  must  be  understood,  however,  that  suitable  cooling  tanks 
are  necessary  under  this  estimate.  The  half-ton-per-cow  estimate 
for  ice  to  be  stored  allows  for  a  reasonable  waste  and  also  for  ordi- 
nary household  use.  If  whole  milk  is  to  be  cooled  the  quantity  of 
ice  stored  must  be  increased  to  1}  tons  per  cow  in  the  North  and 
2  tons  per  cow  in  the  South.  To  meet  the  needs  of  the  average  ftim- 
ily  on  a  general  farm  it  will  be  necessary  to  store  about  6  tons. 

ICE  HOUSES. 

CAPACITY  OF  tCE  HOUSES. 
A  cubic  foot  of  ice  weighs  about  57  pounds,  so  in  storing  ice  it  is 
customary  to  allow  from  40  to  50  cubic  feet  per  ton  for  the  mass  of 
ice,  but  the  quantity  that  an  ice  house  of  a  given  size  will  hold  depends 
upon  the  manner  in  which  the  ice  is  stored.  Generally  a  cubic  foot  of 
an  ice  house  will  hold  the  quantities  given  below : 

Ftmnds. 

Ice  thrown  In  at  random,  about 30  to  39 

Ice    thrown    In    In    Irregular    pieces  and    broken    anffl- 

doDtly  to  pack  closely 35  to  40 

Ice  piled  loosely 40to45 

Ice  piled  closely  and  with  very  slight  crevices  between 4BtoOO 
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Unless  tbe  ice  house  has  permanently  insulated  walls,  at  least  12  . 
inches  must  be  left  between  the  ice  and  the  wall  of  the  building  for  -. 
insulation,  and  an  equally  large  space  for  insulation  must  be  allowed 
beneath  and  above  the  ice.     From  this  it  is  possible  to  calculate 
readily  the  quantity  of  ice  that  any  given  house  will  hold.    Thus, 
allowing  45  cubic  feet  per  ton,  an  uninsulated  ice  house  18  by  12  by 
10  feet  high,  allowing  I  foot  around  the  ice  for  insulation,  will  hold 
about  38  tons,  while  the  some-sized  house  if  insulated  will  hold  > 
about  43  tons. 

Ix>ss  by  melting  is  in  proportion  to  the  surface  area  exposed  to  the  , 
air  or  packing  material;  hence  it  is  advisable  to  store  ice  in  the  form 
of  a  cube,  or  as  nearly  so  as  possible.  However,  a  square  ice  house 
without  a  gable  roof  is  not  desirable  because  its  capacity  is  not  so 
great  as  that  of  a  square  house  of  equal  cubical  content  up  to  the  plate  . 
line  and  roofed  wi^  a  gable.  A  gable  roof  allows  of  a  greater  height 
of  the  filling  door,  thus  permitting  the  storage  of  a  larger  quantity  of 
ice,  and  affords  better  ventilation  and  ease  of  handling.  Table  2  ^ves 
the  inside  dimensions  of  insulated  houses  for  various  quantities  of 
ice.  For  uninsulated  houses  the  dimensions  should  each  be  increased 
2  feet. 

TablR  2.—In*idt  dimeniionto/intxUatedieehoiutt/orvarioiaqwintitiao/ice. 


Qumtlty 
ol  let. 

"*■■ 

WMlh. 

llMiht. 

Tnt. 

Fat. 

Ful. 

Fat. 

10 

10 

7 

20 

14 

8 

25 

14 

10 

30 

14 

10 

]0 

40 

18 

10 

60 

16 

12 

12 

LOCATION. 

The  selection  of  a  site  for  an  ice  house  is  very  important.  Other 
conditions  being  suitable,  the  ice  house  on  a  dairy  farm  should  be 
placed  as  near  as  possible  to  the  milk  house,  in  order  to  reduce  the 
labor  of  handling  and  to  encourage  the  more  liberal  use  of  ice.  On 
a  general  farm  the  ice  house  should  be  located  near  the  residence. 
To  facilitate  drainage  the  ground  on  which  the  ice  house  stands 
should  be  poroos  and  slope  from  the  building.  Advantage  also  may 
be  taken  of  the  nearness  of  hills,  trees,  or  buildings,  which  often  af- 
ford protection  from  hot  winds,  thus  saving  ice. 


If  a  suitable,  well-drained  location  is  available  and  only  a  small 
quantity  of  ice  is  to  be  stored,  a  pit  may  be  used  to  advantage  for 
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storing  ice.  (See  fig.  14.)  The  site  selected  should  be  sloping  in 
order  that  a  drain  may  be  placed  under  the  floor  of  the  house.  This 
drain  may  be  of  porous  tile  or  may  be  simply  a  trench  packed  with 
small  stones  or  gravel.  If  a  tile  drain  is  installed  it  should  bo 
properly  trapped  to  prevent  the  entrance  of  warm  air  into  the  pit. 
The  trap  should  be  placed  outside  of  the  building  where  it  will  be 
accessible  in  case  the  drain  becomes  clogged.  The  trap  may  be 
placed  where  the  drain  discharges  upon  the  ground  but  as  a  stop- 
page may  occur  between  the  building  and  the  trap  it  is  better  to 


Fig.  14. — I'Ddergi'uuiid  Ice  house. 

place  it  close  to  the  foundation  wall.  The  trap  should  be  of  the 
handhole  type  with  a  terra-cotta  stopper  made  air-tight  with  a  light 
pointing  of  cement  which  may  easily  be  removed  when  necessary. 
The  drain  should  not  be  laid  near  trees,  as  the  tree  roots  wiU  find 
their  way  to  the  drain,  causing  a  stoppage  in  a  very  short  time,  Tlie 
purpose  is  to  provide  adequate  drainage ;  otherwise  the  bottom  of  Bte 
pit  will  be  flooded  with  water  from  melted  ice  or  from  seepage. 

The  floor  of  an  ice  pit  should  consist  of  12  inches  of  crushed  rock 
or  coarse  gravel  tamped  into  place,  on  top  of  which  are  12  inches  of 
cinders  also  well  tamped.    The  walls  should  be  12  inches  thick  made 
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of  concrete  mixed  in  the  proportion  of  1  part  of  Portland  cement  to 
3  of  sand  and  5  of  crushed  stone  or  gravel.  Waterproofing  the  walls 
is  winecessary,  since  provision  for  drainage  is  made  in  the  bottom  of 
the  pit.  N^o  ceiling  is  required,  and  the  roof  may  be  constructed  as 
shown  in  figure  14.    The  door  will  be  needed  in  the  gable. 

Drainage  inside  the  pit  is  provided  by  sloping  the  floor  toward 
the  center  and  having  the  water  pass  into  the  tile  or  gravel  drain 
already  described. 

ICB-HOUSB  CONSTRUCTION. 

The  construction  of  the  ice  house  depends  to  a  great  extent  upon 
local  conditions,  the  size  of  the  house,  and  the  difficulty  of  obtaining 
ice.  These  factors  help  to  determine  the  sum  that  may  wisely  be 
spent  for  such  a  building.  Where  ice  is  expensive  or  hard  to  obtain, 
a  better  constructed  and  insulated  and  therefore  more  expensive  ice 
house  is  advisable.  Where  natural  ice  can  be  harvested  and  stored 
cheaply  a  cheap  structure  is  usually  satisfactory  and  the  loss  from 
melting  ice  is  a  small  consideration. 

The  cost  of  harvestinj-  and  storinp.  the  interest  on  the  money  in- 
vested, and  repairs  and  depreciation  on  the  building  are  to  be  con- 
sidered in  relation  to  the  ice  loss  from  melting;  and  the  type  of 
house  to  be  built  depends  upon  these  factors.  It  never  pays  to 
build  permanently  in  other  than  a  substantial  manner,  and  careful 
thought  should  be  given  the  matter  before  erecting  a  cheap  makeshift 
that  will  not  give  adequate  service. 

INSULATION. 

An  ice  house  should  be  built  where  it  will  be  shielded  as  much  as 
possible  from  the  wind  and  from  the  direct  rays  of  the  sun.  The 
object  is  to  prevent  the  outside  heat  from  passing  into  the  interior 
and  melting  the  ice ;  consequently  every  effort  must  be  made  to  resi^ 
the  passage  of  heat  by  placing  in  the  walls  a  material  or  a  form  of 
construction  which  will  reduce  the  transfer  of  heat  from  the  outside 
to  the  inside.  No  material  known  will  entirely  prevent  the  pas- 
sage of  heat,  but  several,  called  nonconductors  or  insulators,  offer  a 
high  resistance  to  its  passage.  The  best  insulators  appear  to  be 
those  that  contain  entrapped  air  in  the  greatest  number  of  small 
spaces.  Their  value  also  depends  upon  the  density  to  which  they  are 
packed;  if  too  loosely  they  will  permit  air  circulation,  if  too  closely 
they  will  cause  the  conduction  of  heat  to  a  greater  degree.  Most  of 
the  materials  in  use  give  the  best  results  when  packed  to  a  density  of 
from  8  to  10  pounds  per  cubic  foot. 

Formerly  in  constructing  buildings  for  the  storage  of  ice  or  for 
cold  storage,  a  space  as  much  as  12  inches  wide  was  provided  in  the 
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walls.  It  haa  been  found,  however,  that  an  air  space  1  inch  wide  is' 
practically  as  valuable  as  one  12  inches  wide.  Air  circulation  is  use- 
ful between  the  insulated  ceiling  and  the  roof  of  the  ice  house,  for 
there  it  tends  to  break  up  the  heat  radiation  through  the  roof.  No 
openings  in  the  ice  chamber  permitting  entrance  or  exit  for  air,  espe- 
cially at  or  near  the  ground  line,  should  be  allowed  in  a  building 
where  ice  is  stored,  as  the  cold  currents  of  air  tend  to  filter  to  the 
outside.  If  the  walls  and  foundations  are  kept  absolutely  tight  at 
the  bottom  an  opening  at  the  top  has  little  effect,  because  the  warm 
air  entering  remains  at  the  top  of  the  room.  When  ice  is  to  be 
removed  from  the  house,  the  door  should  be  kept  open  as  short  a 
time  as  possble,  and  if  a  coveiing  material,  such  as  sawdust,  is  used, 
it  is  important  to  replace  it  after  the  ice  has  been  removed.  In  a 
properly  insulated  ice  house  no  covering  for  the  ice  is  needed.  It 
is  merely  packed  on  the  floor  of  the  room  and  depends  on  the  insu- 
lated walls  for  protection  from  the  out^de  heat. 

In  the  cheaper  ice  houses,  which  do  not  have  properly  insulated 
nails,  sawdust  or  mill  shavings  are  commonly  used  to  protect  the 
ice.  A  layer  of  that  material  should  be  placed  on  the  floor  to  a 
depth  of  about  a  foot  and  the  ice  stacked  upon  it,  a  layer  at  a.  time. 
Ice  will  melt  rapidly  if  placed  directly  on  the  ground,  because  moist 
ground  is  a  fairly  good  conductor  of  heat.  Sawdust  and  shavings, 
it  may  be  explained,  are  not  the  best  insulat(»3  for  this  class  of 
building,  but  are  used  because  they  are  cheap,  are  available  in  many 
parts  of  the  country,  and  if  kept  dry  are  good  .insulators.  As  it  is 
difficult  to  keep  them  dry,  however,  great  care  should  be  used  in  the 
construction  of  the  walk  in  order  to  exclude  moisture.  The  outer 
wall  covering  should  be  practically  air-tight,  since  if  it  is  not,  mois- 
ture will  find  its  way  in  with  the  air,  flow  through  the  filling  mate- 
rial, and  condense  on  tha  cold  inner  wall.  The  result  is  the  gradual 
saturation  of  the  insulating  material  and  its  consequent  loss  of  value 
as  an  insulator. 

For  insulating  purposes  planing-mill  shavings  are  better  than 
sawdust,  because  they  are  elastic,  do  not  settle  so  readily,  do  not 
absorb  moisture  so  rapidly,  and  are  free  from  dirt,  bark,  and  chips. 
Wlien  used  as  filling  for  walls  or  ceiling  they  should  be  well  packed 
into  place  to  prevent  settling.  Sawdust  haa  been  in  common  use 
for  insulating  because  it  usually  could  be  obtained  easily  and  at 
little  or  no  cost.  It  has  the  disadvantage,  however,  of  nearly  always 
being  damp,  a  condition  which  destroys  its  insulating  value  and 
favors  the  growth  of  mold  and  rot  both  in  the  sawdust  and  in  the 
walls  of  the  building.  The  rotting  generates  heat  and  also  causes 
the  sawdust  to  settle,  thus  leaving  open  spaces  which  further  de- 
crease the  insulation.  When  sawdust  is  to  be  used  it  should  be  dried 
thoroughly  before  it  is  put  into  place.    It  can  be  dried  by  spread- 
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ing  out  to  a  depth  of  about  6  inches  and  ezposmg  it  to  the  air  and 
Eiinshine  for  a  few  days.    Stirring  will  hasten  the  drying. 

There  are  several  kinds  of  commercial  insulation  which  are  much 
more  effective  than  either  sawdust  or  shavings,  and  while  their  first 
cost  is  somewhat  greater,  in  the  end  they  are  usually  cheaper.  Their 
insulating  value  is  uniform  and  moisture  has  little  effect  on  them. 
In  addition  they  are  practically  fireproof,  occupy  little  space,  and  re- 
tain their  efficiency  a  long  time.  Experienced  workmen  must  install 
such  insulation  if  best  results  are  to  be  obtained. 

DRAINAGE. 

Good  drainage  is  essential  for  satisfactory  ice  storage.  In  houses 
where  the  fioor  is  below  the  ground  level  drainage  enough  usually 
can  be  obtained  through  the  soil  if  it  is  porous.  With  a  clay  soil  it 
may  be  necessary  to  excavate  a  foot  or  two  and  fill  it  with  gravel  or 


Fia.  15. — Tile  drain  and  fouudallon 


cind«i8  or  to  place  a  3-inch  porous,  tile  drain  under  the  floor.  The 
drain  should  be  trapped  or  sealed  outside  of  the  walls  to  prevent 
warm  air  from  entering  the  building  through  the  floor.  Dry  soil 
affords  better  insulation  than  wet  earth;  hence  it  is  advisable,  where 
subsurface  water  is  likely  to  keep  the  ground  under  the  house  damp, 
to  lay  a  tile  drain  around  the  outside  of  the  foundation  walls  (fig.  15). 
In  place  of  the  tile  a  drain  may  be  made  of  crushed  rock  and  gravel, 
packed  in  a  manner  similar  to  that  described  under  ice  pits. 

As  in  the  case  of  pits,  the  fioor  of  the  ice  house  should  slope  to- 
ward the  center  to  Wp  the  ice  in  a  campact  mass  and  to  carry  the 
water  to  the  drain. 

VENTILATION. 

Whatever  the  construction  of  the  building,  ihere  is  certain  to  be 
more  or  lees  melting  that  will  cause  moisture  to  appear  on  the  walls 
and  ceiling.    If  the  building  is  of  wood  the  moisture  is  absorbed  by 
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the  wood  and  decay  fotlows.  Wooden  ice  houses,  therefore,  should 
have  a  means  of  Tentilatitm  which  can  be  c<Hitrolled  and  the  ceiUng 
should  slope  to  the  center  to  assist  circulation  and  carry  warm, 
moisture-laden  air  to  the  ventilator.  A  house  equipped  with  commer- 
cial insulaticm,  that  is,  covered  inside  with  a  cement  finish,  needs  no 
ventilators  from  the  ice  chamber,  but  as  shown  in  Uie  plans  (fig.  31a) 
the  building  should  be  so  constructed  as  to  afford  a  circulation  of  air 
through  the  outer  walls  and  from  the  eaves  to  the  ventilator  on  the 
roof.  The  resulting  air  currents  tend  to  break  up  the  heat  radiation 
through  the  walls  and  roof. 

WATERPROOFING. 

It  is  of  great  importance  that  brick,  concrete,  and  wooden  build- 
ings be  waterproofed  on  the  inside.  Brick  and  concrete  may  be 
readily  waterproofed  by  painting  the  walls  with  a  suitable  paint  or 
waterproofing  compound,  such  as  preparations  of  paraffin  and  aspbalL 
Paraffin  and  asphalt  should  be  applied  hot  and  in  addition  the  walls 
should  be  heated  before  the  application.  There  are  on  the  market 
several  water-excluding  paints  and  compounds  for  preserving  wood. 
Creosote  is  considered  one  of  the  best  preservatives  provided  the 
wood  is  thoroughlj-  impregnated  with  it,  but  on  account  of  its  odor 
it  is  objectionable  in  houses  where  food  products  are  stored. 

GENERAL  SPECIFICATIONS  FOR  VARIOUS  TYPES  OF  ICE 
HOUSES. 

POST  ICB  HOUSE.  UNINSULATED. 

Floor.— Consl ate  of  12  Inches  ol  coarse  grarel  tampeO  into  place  as  shonn  la 
figure  16. 

Walla. — Posts  about  3  feet  center  to  center  are  set  up  aa  ladlcated  la  flgore 
10,  extending  3  feet  into  tbe  ground  and  capped  by  a  plate  made  of  two  pieces 
of  2  by  4  Inch  matertnl :  tbe  inside  la  sbeatbed  with  1-Inch  boards.  The  poets 
and  boards  below  the  ground  should  be  treated  with  some  preserving  com- 
pound.' 

CeiUDg.— No  celling  Is  provided. 

Root — The  type  of  roof  used  Is  shown  tn  figtire  16. 

Door*. — A  door  may  be  provided  by  cutting  out  the  boards  between  two  posts 
In  the  end  of  the  house  and  closing  the  opeoliig  by  pladug  abort  boards  across 
on  the  Inside  and  packing  sawdust  against  them  to  keep  them  in  place. 

Drainage. — Drainage  Is  obtained  by  sloping  tbe  floor  of  the  house  so  that  tbe 
water  will  run  to  the  center.  A  ditch  abouid  be  dug  as  Indicated,  and  Oiled 
with  gravel  and  small  stones.  This  dltdi  should  empty  outside  at  a  point 
where  there  Is  sufficient  fall  to  can?  the  water  away.  A  S-incb  porous  drain 
tile  amy  l>e  provided,  as  shown  In  figure  17.  It  should  be  propaij  trat>ped  to 
prevent  the  entrance  of  warm  air. 
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Fiti.  10. — Po«t  lc«  bouM.  uDlnBulated. 
FRAME  ICE  HOUSE,  UNINSULATED. 

Flooi. — CoDslsta  of  12  iDCbce  of  coarse  gravel  tamped  Into  place,  as  ebown  In 
flpire  17. 

WiU».— On  a  2  bj-  lO  inch  mudalU  6  by  6  Inch  sllta  are  placed  wlUi  2  by  4 
Indi  Btuda  ^aced  about  2  feet  center  to  center ;  on  tbe  lueide  of  tbe  studs  1-lnch 
boudg  are  nailed.  The  studding  la  capped  as  Indicated.  Both  mudsHls  and 
rilla  sbonid  be  treated  n'lth  creosote. 

Ceiling.— No  ceiling  la  provided 

Roof. — The  type  of  roof  used  Is  shown  in  figure  17. 

Door*. — A  door  may  be  provided  as  suRgwited  for  the  post  ice  bouse, 

Oriin«ge.^DnauaEe  Is  provided  by  sloping  the  floor  toward  tbe  center. 
Either  a  ditch  snch  as  1b  described  nnder  post  Ice  bouse  or  a  3-inch  porous 
'Iraln  tile  may  be  used  to  carry  off  tbe  water.  Tbe  same  requirements  are 
iKi'mgary  as  In  tbe  post  ice  bouse. 

OPEN-TVPE  ICE  HOUSE,  UNINSULATED. 

Figure  18  illustrates  a  small  frame  ice  iiouse  surb  ns  Is  rM'ommended  by  tbe 
ilothester  (N.  T.)  health  board. 

Floor.— Should  consist  of  12  luLhes  of  cnislieil  stmie  or  coarse  gravel  well 
tamped  Into  place.  C  iOOqIc 
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Kio.  IT. — FtuDie  lue  bauiw,  uDiiis<jl3;«d. 


Flu,  le.— ^iicD  type  Ic«  b 
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WalU. — The  walls  ronalst  of  2  b7  4  Inch  studs  ^laced  about  2  feet  ceoter  to 
renter  and  erected  on  6  by  S  inch  Bills.  On  the  Inner  side  of  the  studs  are 
placed  1-lnch  rough  boards  with  a  i-lnch  space  between.  The  object  of  the 
open  construction  la  to  dry  out  the  outer  layers  of  sawdust  around  the  Ice. 

CeUing. — No  celling  Is  provided.  The  gables  are  left  i^>en  to  permit  circula- 
tion of  air  over  the  Ice. 

Doon. — Doors  are  constracted  as  shown  and  consist  nf  loose  boards  dropped 
Into  place. 

Drainage. — Drainage  Is  provided  by  sloplDg  the  floor  toward  the  center  of  the 
honse.  If  the  house  Is  built  on  porous  boU  no  drain  will  be  needed ;  otherwise 
ciue  of  the  forms  of  drainage  described  under  post  Ice  house  should  be  used. 

Roof. — The  roof  la  constructed  as  shown  in  Qgure  18  with  an  overhang  of 
about  2  feet  to  prevent  rain  from  blowing  In  on  the  top  of  the  Ice. 

SawduM  room. — A  storage  room  for  sawdust  should  be  constnieted  as  shown  la 
figure  1& 


Fm.  10. — Wooden  Ice  boiue.  Insnlatrd  witb  sawdust  or  mill  sbarlDgs.     ( Penpectlve  vtew.) 

Figures  19  and  20  Illustrate  ao  Ice  house  with  and  without  a  milk  room. 

Praminc. — All  framing  should  be  dried,  square  edged,  sawed  fair  and  full  to 
the  sizes  given,  and  should  not  contain  any  of  the  following  defects:  Worm- 
holes,  shakes,  heart  pith,  warped,  twisted,  or  UDevenlj'  sawed  lumber,  and  un- 
sound knots.    The  sizes  used  are  shown  In  the  various  figures. 

Boards. — All  boards  used  should  be  thoroughly  dried  and  free  from  loose 
knots,  heart  centers,  shakes,  or  splits,  should  be  dressed,  tongued-and-grooved, 
und  all  nnsonnd  boards  rejected. 

Paper. — Only  heavy  waterproofed  Insulating  paper  should  be  used.  Ordinary 
building  paper  Is  not  satisfactory.  Double  thickness  of  paper  is  used  in  all 
cases,  each  layer  lanting  6  Inches  over  the  preceding  one.  The  layers  extend 
contlnnonaly  around  all  comers,  and  breaks  should  be  carefully  covered.       .  ^ 


24 


Farmers'  Bulletin  107S. 


Inttdation. — Wheo  sharlngs  or  sawdust  are  used  they  should  be  thorougblf 
dried  and  free  from  dirt,  chips,  and  bark  and  be  well  packed  Into  place.  When 
commercial  Insulation  Is  used  and  Installed  by  the  manufacturers  It  is  usnaltj 
guaranteed  not  to  transmit  more  than  a  certain  amount  of  heat  under  rItcd 
condltlouB. 


1 
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FlO.  19*, — Wooden  It 


house,  Insulated  with  sawdust  or  mill  sbavlDgs. 


Carpenter  work. — This  always  shoulil  be  exeaited  in  n  substnntlal  and  woA- 
manllke  manner. 

Excavating  and  Erading. — To  get  a  firm  and  solid  footing  the  area  should  be 
excavated  for  the  floor  and  foundation.  The  entire  floor  should  be  graded  to 
the  level  shown  In  figure  19b,  and  rolled  and  tamped  until  solid. 
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Paiiiidation.^-Footiugs  sbould  be  ot  stone  or  concrete  of  Uw  size  shown  In 
figure  l&b  and  of  suRlclent  depth  to  Insure  a  solid  foundation. 

Floor. — If  obtnlnable,  coal  cinders  should  be  used  In  preference  to  sand, 
erarel,  or  crnsheO  rook  to  cover  the  ground  areo  of  the  building.    The  depth 


Fm.  19b. — Wooden  Ice 


ol  &s.  19a. 


mUl  Bhaflngg,     (Section  od  C-D 


ot  the  layer  of  cinders  which  forms  the  Hoor  la  12  Indies  and  the  cinders  should 
t>e  well  tamped  into  place. 

Walli. — Donhle  rows  of  2  by  4  Inch  studs  should  be  staggered  with  one  2  by 
4-lDcb  tie,  as  shown  in  figure  19b.    These  are  covered  on  the  outside  with  one 
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Inyer  at  f-lndi  tongued'and-grooved  boards.  Od  the  outside  oC  this,  two  layer* 
of  waterproofed  insulating  paper  are  placed  anil  this  covered  with  a  good 
<iuality  of  ship-lap  siding.  For  the  Inside  of  the  room  one  layer  of  tong»ieil- 
nnd-grooved  boards  is  laid  directly  on  the  stnds,  then  two  layers  of  Insulating 
pnper  and  finally  a  conrse  of  i-inch  tongoed-and-grooved  boards.  The  Insnlailng 
paper  shonld  extend  coDtlDUOOsly  around  the  comers  and  be  lapped  at  least 
6  Inches. 

Ceiling. — The  ceiling  Is  constracted  as  shown  in  figure  19b,  with  one  conrse 
of  I-lnch  matched  boards  nailed  to  Joists,  then  two  layers  of  waterproofed 
insnlatlng  paper  fcillowml  l>,v  n  rourwe  of  I-locb  tongiied-and-grooved  boards. 


Fio.  20. — n'ooileo  ice  bouae, 

Roof. — The  roof  is  fitted  with  1-lnch  roof  boards  covered  with  a  good  qunllty 
of  shingles  laid  4§  inches  to  the  weather  and  secnrely  nailed.  Prepared  roofing 
may  be  used  Instead  of  shingles,  i\ith  good  results. 

Doors. — The  doors  are  constructed  as  shown  In  the  detail  In  figure  19a,  and 
xhould  he  of  a  good  quality  of  seasoned  lumber.  Commercial  doors  can  be 
bought  at  a  reasonable  price  iind  probably  will  be  more  satisfactory  than  those 
made  by  a  carpenter  Inespertenced  in  this  kind  of  work. 

Drainage. — Thontugh  drainage  Is  provided  by  a  fioor  of  12  Inches  of  dnders 
well  tamped  Into  place.  If  necessary  either  a  drainage  ditch  or  a  porous  tile,  as 
described  under  post  Ice  house,  may  be  used. 

Ventilation. — Ventilation  in  provide*!  as  shown  In  figure  19b. 
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'Wooden  ice  house,  with  milk  room,  iDBulated  with  sawdust  or  mill  shailDGs. 


I       .,^-^!^^k       k 
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FRAMB  ICE  HOUSE  WITH  COMMERCIAL  INSULATION. 

Floor. — After  excavadDg  to  a  proper  depth,  depending  on  the  character  and 
lay  of  the  soli,  lay  a  4-inch  concrete  base ;  cover  this  with  hot  asphalt,  and  lay 
directly  on  it  3  Inches  of  good  commercial  Insolation  with  all  joints  fitted.  This 
In  turn  Is  covered  with  a  layer  of  hot  asphalt  followed  by  a  2-lnch  layer  ot 
concrete.  Finally  finish  with  J-lnch  Portland-cement  mortar  and  smooth.. 
The  floor  should  Incline  1  Inch  to  4  feet  In  the  direction  of  the  center  drain. 

Wallg. — Set  up  2  by  6  inch  stnds  as  shown  In  figure  21a  and  cover  on  the  oat- 
Elde  with  drop  or  novelty  ^dlng.  On  the  inside  the  studs  should  be  covered 
with  a  course  of  I-lneh  tongncd-and- grooved  boards  followed  by  a  layer  of 
waterproofed  insulating  paper.  Upon  this  securely  nail  to  the  wall  S  inches 
of  p:oo<1  commercial  Insulation  and  follow  with  a  J-lnch  Portland -cement  flnlsti. 


The  spac«^  between  the  studs  is  to  be  provided,  as  shown  Id  figure  2ta,  wltti 
an  opening  at  the  top  and  bottom  for  the  circulation  of  air. 

Ceilint;.— The  celling  is  made  of  one  cotirse  of  f-inch  tongaed-and-grooved 
boards  nailed  directly  on  the  Joists  and  then  covered  with  one  course  of  water- 
proofed losulntlng  paper,  followed  with  2  inches  of  good  commercial  Insulation, 
nailed  directly  to  the  celling.  It  is  finished  with  i-Inch  of  Portland-cement 
plaster.  For  additional  insulation  a  layer  of  dry  smvdu^it  from  6  to  12  inches 
may  be  placed  on  top  of  the  celling. 

Koof  and  doora. — The  same  type  of  roof  and  doors  may  be  used  as  In  tlie 
other  Ice  houses. 

Drainage. — The  fioor  should  slope  1  loch  to  4  feet  toward  the  center  drain. 
A  3-lnch  glased  tile  drain  should  lead  from  the  center  of  the  floor  to  a  conven- 
leut  point  ontside  the  building,  with  a  sufficient  fall  to  carry  the  water  ofE. 
The  drain  must  be  proxierly  trapped  to  prevent  the  entrance  of  warm  air. 
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A  SHALL  CONCRETE   ICE   HOUSE. 

The  bnlldlug  lUustrated  in  Sgnre  22  may  be  constructed  o(  solid  concrete  or 
concrete  blocks.  The  fonndatlon  trenchee  ahould  be  dug  10  Indies  wide  and  2i 
feet  deep  and  filled  wltb  concrete  Id  the  proportion  of  1  part  Portland  cement. 
21  parts  sand,  and  5  parts  crushed  rock.  Above  the  ground  level  the  walla  ma; 
be  made  of  either  concrete  blocks  laid  up  In  a  1  to  2  cement-sand  mortar,  or  of 
wild  concrete.  For  the  solid  walla  above  the  ground  level,  the  coacret«  should 
be  proportioned  1  part  Portland  cement  to  3  parts  sand  and  5  parte  crushed 
rock,  or  1  part  cement  to  6  parts  of  clean  bank-nin  gravel.  Baak-nm  gravel 
generally  Is  not  clean  nor  are  the  large  and  small  aggregatea  In  proper  propor- 
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Fic.  Sli.— Frame  Ice  house  with  commercial  ttMUlatioa. 
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t  proportion,  else  the 


tion.    It  should  be  screened  and  remixed  In  c 
mof  be  of  poor  quality. 

In  building  up  the  ctHicrete  walls,  movable  forms  are  used  fur  holding  the 
wet  concrete  in  place  antll  It  hardens.  The  forms  should  be  3  feet  high  and 
Bhonld  extend  entirely  around  the  building.  After  fllTlng  the  forms  with  con- 
ntte  it  sboald  be  allowed  to  stand  until  it  sets  and  then  the  forms  may  be 
looseaed.  moved  up,  and  again  filled. 

Three-eighths- Inch  steel  reinforcing  rods,  spaced  18  Inches  apart  and  running 
In  both  directions,  should  be  placed  In  tlie  freshly  poured  concrete.  The  rods 
Bhould  be  arranged  alternately  or  staggered  so  that  half  of  them  will  be  placed 
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3  Inches  from  tbe  oDtdde  edge  aud  the  other  half  3  laches  from  ttie  iDslde  of 
the  wall.  In  the  concrete  above  the  door  opening,  embed  two  rotla  or  an  old 
wngon  tire  cut  in  two  and  straightened.  For  holding  the  plates  on  top  of  the 
rails  t-inch  bolts  10  Inches  long  shonld  be  snnk  head  down  6  Inches  deep  In  the 
concrete.  Concrete  has  very  little  ralne  ns  Innulnrlon ;  hence  In  an  Ice  house  of 
this  type  it  is  necessary  to  use  Insulating  material  in  the  construction  of  the 
floor  and  walls. 

Tbe  floor  Is  made  in  layers.  First  4  Inches  of  concrete  Is  laid  on  the  ground. 
On  top  of  the  concrete  3  Inches  of  cork-bonrd  Insnlntlon  embedded  in  hot  asphalt 
Is  placed,  and  this  Is  followed  with  2  Inches  of  concrete,  eloped  1  Incb  to  4  feet 


Fia.  22b. — A  imall  coDcrete  Ice  house.     (Section  oa  A.-B  ol  flg.  33a) 

to  the  center  drain.  The  floor  should  be  finished  smooth  with  j-inch  Portland- 
cement  mortar. 

Cork-board  insulation  Is  placed  on  the  wails  and  ceiling  In  a  )-lncti  bed  of 
Portland-cemeot  mortar,  mixed  In  tbe  proportion  of  1  part  cement  to  2  parts 
clean  sand.  Vertical  Joints  shonld  be  broken  and  all  Joints  made  tight.  A 
f-inch  Portland-cement  finish  is  finally  applied  to  the  walls  and  celling  as  well 
as  to  tbe  floor. 

In  many  cases  it  is  cheaper  to  crib  the  walls  to  their  full  height  Instead  of 
uring  sectional  forms,  as  a  part  of  the  form  lumber  can  be  used  In  the  roof 
and  ceiling  and  the  remainder  probably  can  be  used  to  advantage  on  the  farm. 
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WHERE  a  stream  of  water  or  pond  is  available 
in  the  northern  section  of  the  United  Stales, 
natural  ice  can  be  harvested  and  stored  at  low  cost 

Care  should  be  taken  that  the  source  of  the  ice 
supply  is  free  from  pollution  and  contamination. 

Where  very  cold  weather  prevails  in  the  winter 
and  ponds  and  streams  are  not  available,  cakes  of 
ice  may  be  frozen  in  cans. 

The  space  used  for  storing  ice  should  accommo- 
date about  50  percent  more  than  is  actually  needed 
in  order  to  allow  for  shrinkage. 

A  cubic  foot  of  ice  weighs  about  57  pounds.  About 
45  cubic  feet  of  space  should  ordinarily  be  allowed 
for  storing  a  ton  of  ice. 

Under  usual  circumstances  about  ^  to  1  ton  of 
ice  per  cow  for  cooling  cream  or  from  1^  to  2  tons 
for  cooling  milk  is  needed  annually  on  a  dairy  farm. 

This  bulletin  supersedes  Farmers'  Bulletin  623,  Ice 
Houses  and  the  Use  of  Ice  on  the  Dairy  Farm. 


WHshlnKlan,  D.C.  luued  January  1B20;  rcTlscd  AugufI  1>33 
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SOURCES  OP  ICE 

WATER  for  the  ice  supply  should  be  investigated  to  make  sure 
that  it  is  free  from  contamination  or  pollution.  Ponds  and 
sluggish  streams  usually  have  grass  and  weeds  growing  in  them 
and  ice  harvested  from  them  may  contain  decayed  vegetable  matter, 
which  is  always  objectionable  and  may  be  injurious  to  health.  Such 
bodies  of  water  should,  therefore,  be  thoroughly  cleared  of  such 
growth  before  cold  weather.  Green  spawn  and  algae  may  be  de- 
stroyed by  the  use  of  copper  sulphate  (blue  vitriol).  The  crystals 
can  be  placed  in  a  cloth  bag  which  is  hung  on  the  end  of  a  pole  and 
trailed  through  the  water  until  all  the  crystals  are  dissolved.  One 
or  two  treatments  during  the  summer  at  the  rate  of  1  pound  of 
copper  sulphate  to  13,000  cubic  feet  of  water  will  be  sufficient  to 
keep  down  such  growths. 

Streams  or  lakes  are  often  polluted  by  sewage  or  other  impurities 
that  it  is  impossible  to  eliminate.  A.  pure  ice  supply  is  especially 
important  when  the  ice  is  to  be  used  directly  in  beverages  or  other 
foods. 

Throughout  a  considerable  area  of  the  United  States  natural  ice 
is  formed  during  the  winter  in  sufficient  quantity  to  warrant  harvest- 
ine  and  storing  it  (fig.  1).  In  many  areas  of  this  region  there  are 
lates,  ponds,  and  streams  from  which  ice  can  be  harvested,  while  in 
other  areas  it  is  necessary  to  create  artificially  a  body  of  water  suit- 
able for  producing  ice.  This  may  be  done  either  by  diverting  a 
stream  into  an  excavation  or  by  constructing  dams  across  low  areas. 
When  it  is  necessary  to  construct  artificial  ponds  the  surface  area  is 
usQalty  limited  and  several  cuttings  ai-e  ordinarily  necessary  to 
obtain  the  quantity  of  ice  needed  (figs-  2  and  3). 

1 
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When  cold  weather  prevails  for  several  weeks  at  a  time  and  the 
supply  of  pure  water  is  limited,  ice  may  be  frozen  in  metal  cans  or 
special  paper  ba^.  The  caas  may  be  made  in  any  convenient  size 
by  a  local  tinsmith  and  should  be  of  galvanized  iron  reinforced  at 
top  and  bottom  with  iron  strips.    The  DOttom  is  made  smaller  than 


the  top,  to  make  the  removal  of  the  ice  easier.  The  cans  are  placed 
near  the  water  supply,  filled  with  water,  and  left  exposed  to  the 
weather.    A  shell  of  ice  soon  freezes  around  the  inner  surface,  and 


when  the  shell  is  from  li^  to  2  inches  thick  hot  water  is  poured  over 
the  outside  of  the  can  and  the  shell  removed.  A  hole  is  broken 
through  the  top  of  the  shell  and  most  of  the  water  inside  is  poured 
out.  As  the  freezing  progresses  water  is  poured  into  the  shell  a 
little  at  a  time  until  a  solid  block  of  ice  is  produced.  Under  this 
method  only  a  few  cans  are  required,  and  this  fact  keeps  the  cost  low. 


FioDBE  1. — Map  at  tbp  Upltcd   BlatPB.   BbowlnK  region  in   wbich  oataral  lee  nuv  be 
harvested  In  narmal  wiDleTS. 

Nearly  the  same  method  is  employed  in  freezing  water  in  special 
paper  bags,  although  the  bags  do  not  last  so  long  as  the  cans.  The 
advantage  of  the  bags  over  the  metal  cans  is  mainly  their  cheapness, 
for  they  are  not  so  convenient  to  handle. 

Anotner  method  that  can  be  used  in  very  cold  regions  is  to  run 
water  into  the  ice  house  and  let  a  layer  freeze.  This  is  done  by  first 
constructing  a  dam  of  snow  around  the  floor  of  the  house  10  or  12 
inches  inside  the  walls  in  order  to  allow  sawdust  insulation  next  to 
the  walls.  The  interior  of  the  house  is  then  flooded  with  a  few  inches 
of  water,  which  soon  freezes,  the  procedure  being  repeated  until  the 
house  is  filled  with  ice.  The  ice  is  then  covered  with  sawdust  and 
the  house  closed  up  until  the  ice  is  needed.  A  great  disadvantage 
of  this  method  is  that  in  order  to  remove  ice  it  must  be  cut  or 
cliopped  out  with  an  ax,  which  results  in  uneven  and  irregular  pieces 
and  consi<lerable  waste  of  ice. 

Floe  ice  is  another  source  of  natural  ice.  It  is  obtained  in  the 
spring  when  large  pieces  of  ice  float  down  from  the  headwaters  of 
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streams  and  rivers.  This  ice  is  always  broken  up  into  irre^lar 
pieces  and  is  not  so  easily  handled  and  packed  as  that  which  is  cut  in 
regular  shape. 


FioUBM  2.— Artiaclnl  pond  tn  rar(L 

QUANTITY    OP    ICE    REQUIRED    FOR    A    DAIRY    FARM 

The  quantity  of  ice  needed  for  a  dairy  farm  depends  on  its  loca- 
tion, number  of  cows  milked,  and  methods  of  handling  the  product. 
In  the  Northern  State,s  it  has  been  found  that  with  a  moderately 


— Naturul  pond. 


good  ice  bouse,  where  the  shrinkage  from  melting  is  not  more  than 
30  percent,  half  a  ton  of  ice  per  cow  is  sufficient  to  cool  the  cream 
and  hold  it  at  a  low  temperature  for  delivery  2  or  3  times  a  week. 
It  must  be  understood,  however,  that  suitable  cooling  tanks  are  neces- 
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sary  under  this  estimate-  The  half-ton-per-cow  estimate  for  ice  to 
be  stored  allows  for  a  reasonable  waste  and  also  for  ordinary  hoiiBe- 
hold  use.  If  whole  milk  is  to  be  cooled,  the  quantity  of  ice  stored 
must  be  increased  to  1^^  tons  per  cow  in  the  North  and  2  tons  per 
cow  in  the  3outh.  To  meet  the  needs  of  the  average  family  on  a 
general  farm  it  will  be  necessary  to  store  about  5  tons. 

HARVESTING  ICE 
BIZB  OP  ICB  PIBtO 

When  the  field  is  of  sufficient  size  to  fill  the  ica  hoose  at  a  single 
cutting,  the  thickness  and  quality  of  the  ice  are  more  nearly  uniform 
and  preparation  for  cutting  ana  harvesting  need  be  made  but  once. 
In  many  instances,  however,  the  pond  or  stream  is  so  small  that  it  is 
necessary  to  wait  for  a  second  crop  in  order  to  fill  the  ice  house. 
The  number  of  square  feet  of  surface  required  per  ton  with  ice  of 
different  thicknesses  is  shown  in  table  1. 

Table  1. — Vmnber  of  cake*  of  vaiiout  Ikickneiiet  required  per  ton  of  loe 
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RBHOVIHO  SHOW  FROH  BURPACB 

Where  it  is  not  advisable  to  wet  the  surface  of  the  ice  field  and  thus 
hasten  the  freezing,  the  snow  should  be  scraped  from  the  surface 
of  the  ice,  since  snow  acts  as  insulating  material  and  retards  freezing. 
If  the  ice  is  thick  enough  to  bear  the  weight  of  a  horse  the  snow 
may  be  removed  easily  with  a  scraper,  such  as  is  shown  in  figures 
4  and  6.  On  small  ponds  the  snow  may  be  scraped  on  to  the  snore, 
but  on  large  fields,  especially  if  the  snow  is  deep,  it  is  impracticable 
to  scrape  it  entirely  off  the  fields  and  it  must  he  piled  in  windrows. 
These  windrows,  of  course,  occupy  considerable  space,  so  that  it  is 
necessary  to  allow  for  an  increased  area  of  ice. 

The  distance  between  the  windrows  depends  upon  the  depth  of  the 
snow.  It  is  advisable  to  run  them  at  right  angles  to  the  main 
channel  through  which  the  ice  is  floated.  The  area  between  the 
windrows  then  can  be  cut  back  any  distance  from  the  main  channel, 
whereas  if  they  run  parallel  to  the  main  channel  only  that  portion  of 
the  surface  between  can  be  cut  before  opening  another  channel.  As 
the  weight  of  the  windrows  of  snow  is  usually  sufiicient  to  make  the 
ice  on  which  it  is  piled  sink  beneath  the  surface  of  the  water,  it  is 
advisable,  in  order  to  prevent  the  water  from  overflowing  the  cut- 
ting surface,  to  cut  a  deep  groove,  or  to  cut  through  the  ice  parallel 
to  and  on  both  sides  of  the  windrows. 
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WETTIHQ  DOWN  THE  FIELD 

Usually  snow  falls  on  the  ice  before  it  is  thick  enough  to  harvest. 
Since  the  weight  of  the  snow  has  a  tendency  to  sink  the  ice,  advan- 
tage  is  sometimes  taken  of  the  layer  of  snow  in  forming  ice.    Holes 


w  [rem  Ice  acid. 


are  made  in  the  ice,  and  water  is  allowed  to  rise  through  the  open- 
ings and  flood  the  surface.  If  the  weather  is  very  cold  the  mixture 
of  snow  and  water  quickly  freezes  and  increases  the  thickness  of 
the  ice. 


Fiuum  G.— Uumplng  aaow  (rom  scraper. 

The  surface  should  not  be  flooded,  however,  unless  the  weather  is 
cold  enough  to  freeze  the  melted  snow  solid.  If  only  the  top  surface 
of  the  snow  freezes,  a  crust  forms  which  makes  scraping  difficult  and 
injures  the  quality  of  the  ice.    In  that  case  it  becomes  necessary  to 
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plane  or  scrape  the  crust  of  snow  from  the  ice.  The  location  and 
size  of  the  holes  for  wetting  down  the  surface  should  be  planned  so 
that  the  entire  surface  is  completely  covered  with  water.  Ordi- 
narilv  this  is  accomplished  by  small  holes  1  or  2  inches  in  diameter 
and  from  6  to  8  feet  apart. 

LAYING  OFF  THE  FIELD 

After  the  snow  is  off  the  ice  the  field  is  ready  to  be  marked  for 
cutting.  The  marking  must  be  done  carefully  so  that  all  cakes  will 
be  rectangular,  as  this  shape  facilitates  economical  handling  and 
packing  in  the  ice  house.  If  a  proper  beginning  is  made  in  marking 
oflf  the  field,  no  trouble  will  be  experienced;  but  if  not,  subsequent 
cuttings  will  be  difficult.  Success  in  marking  depends  largely  on 
getting  the  first  line  straight.  This  may  be  accomplished  by  placing 
a  stake  at  each  end  of  the  proposed  line  to  serve  as  a  guide.    An 


PiauBB  6. — Plowing  Ice. 

ordinary  board  about  14  feet  long  is  then  alined  with  the  two  stakes 
and  the  cutting  tool  or  hand  plow  run  along  its  edge,  after  which 
the  board  is  pushed  forward  and  again  alined  with  the  two  stakes. 
This  is  continued  until  the  entire  distance  between  the  stakes  has 
been  covered.  Another  way  is  to  stretch  a  line  between  the  stakes 
and  do  the  marking  with  a  hand  plow,  but  this  method  is  not  so 
satisfactory,  because  the  hand  plow  cannot  be  run  in  so  straight  a 
line  without  the  aid  of  the  straightedge.  After  the  first  line  is  cut 
to  a  sufficient  depth  it  can  be  used  as  a  guide  for  the  horse  marker 
(fig.  6),  if  one  is  used. 

After  the  field  has  been  lined  off  in  one  direction  the  crosslines 
should  be  made.  Care  should  be  taken  to  have  the  crosslines  at 
right  angles  to  those  first  drawn ;  this  is  accomplished  by  the  use  of 
a  square.  A  square  suitable  for  the  purpose  can  be  made  easily. 
First  nail  the  ends  of  two  boards  together  with  a  single  nail. 
Measure  a  distance  of  8  feet  on  the  outer  edge  of  one  board  and  6 
feet  on  the  outer  edge  of  the  other,  then  nail  a  third  board  diagonally 
across  the  two,  adjusting  it  until  the  two  marks  are  exactly  10  feet 
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apart  on  a  straight  line.  The  boards  should  then  be  nailed  together 
securely,  forming  the  desired  square  as  shown  in  figure  7.  If  the 
first  crossline  is  drawn  with  care,  it  is  easy  to  draw  the  remaining 
lines  parallel. 

SIZB  OP  CAKES 

The  size  of  ihe  cakes  depends  to  some  extent  on  the  thickness  of 
the  ice,  as  well  as  upon  tools  available  for  harvesting,  but  in  any 
case  it  is  important  to  have  all  the  cakes  of  the  same  size.  In  order 
to  sinoplify  the  handling  and  packing  many  farmers^  especially 
those  who  harvest  a  comparatively  small  quantity  of  ice,  cut  the 


FiQDiB  7. — Detail  of  Mfiiare  for  marking  off  \n  D»Id. 


cakes  23  inches  square,  a  size  that  is  easily  handled  with  a  limited 
amount  of  equipment.  Table  1  gives  the  number  of  cakes  22  inches 
square  and  of  different  thicknesses  required  for  each  ton  of  ice. 

From  floe  ice,  which  is  always  broken  up,  it  is  of  course  imprac- 
ticable to  obtain  cakes  of  uniform  size ;  consequently  floe  ice  is  gath- 
ered and  packed  as  well  as  possible.  The  ice  ax  is  used  to  remove 
irregular  comers  and  the  small  pieces  are  used  to  fill  the  holes  around 
the  irregular  pieces  in  order  to  make  the  whole  mass  as  solid  as 
possible  and  to  reduce  to  the  minimum  the  quantity  of  entrapped  air. 


After  the  field  has  been  marked  off,  a  strip  of  ice,  one  block  in 
width  (22  inchest  and  extending  from  the  loading  way  to  the  main 
channel,  is  cut  tnrough  and  forced  under  the  surface  of  the  sur- 
ronnding  ice.  This  strip  should  be  sawed  somewhat  wedge-shaped, 
wider  at  the  bottom  than  at  the  top,  thus  allowing  it  to  be  forced 
down  under  the  field  with  ease.  The  operation  is  Known  as  "  sink- 
ing the  header "  and  opens  up  a  small  channel  the  width  of  the 
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proposed  cakes.  The  channel  is  widened  by  cutting  another  strip  to 
enable  the  Ions  strips  or  floats  of  ice  to  be  floated  from  the  main 
channel  to  the  bank  or  loading  way. 


Fiocnc  S.-'SnwIng  out  Boats. 


The  striji.s  of  ice  are  then  pushed  with  an  ice  hook  along  the  chan- 
nel to  the  bank  or  loading  way,  where  they  are  sawed  or  chopped 
into  cakes  (figs.  8,  9,  and  10,  and  cover).     The  narrow  channel,  cut 
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at  right  angles  to  the  main  channel,  has  the  advantage  of  allowing 
the  operator  to  get  closer  to  the  cakes  and  to  handle  them  more  easily. 
At  the  end  of  the  narrow  channel  there  should  be  an  inclined  track 
or  loading  way  up  which  the  cakes  are  drawn  either  by  hand  or  by 
a  horse  (figs.  11,  12,  and  13).  This  track  may  lead  directly  into 
the  ice  hoase  or  to  a  platform  from  which  the  cakes  are  loaded  upon 
a  wagon  or  sled. 

The  cakes  should  not  be  cut  completely  through,  but  should  be 
grooved  2  or  3  inches  deep  with  the  plow,  floated  up  the  channel, 
and  chopped  through  with  a  special  tool  before  being  put  on  the 
loading  way.     This  practice  saves  labor  and  time. 


FlOUMI  10. — FloatiDg  Inrge  a 


The  quantity  of  ice  lost  by  melting  depends  partly  upon  the  man- 
ner of  packing.  The  cakes  should  Be  placed  close  together  so  that 
the  mass  will  be  as  tight  and  solid  as  possible,  thuspreventing  cracks 
and  openings  that  will  allow  air  to  circulate.  Perfectly  cut  rec- 
tanguhr  c^es  can  be  closely  packed;  this  emphasizes  the  impor- 
tance of  special  care  in  cutting  to  insure  cakes  of  exactly  the  same 
size.  When  they  are  irregular  in  size  the  best  plan  is  to  fiU  up  the 
openings  with  email  pieces  of  ice.  In  order  to  insure  close  contact 
between  succeeding  layers  no  broken  ice  should  be  allowe<l  to  remain 
on  top  of  or  to  protrude  above  the  ice  cakes. 

Before  ice  is  placed  in  the  ice  house  a  layer  of  dry  sawdust  about 
a  foot  thick  should  be  placed  in  tiie  bottom  of  the  house,  the  depth 
of  the  sawdust  being  a  few  inches  less  in  the  center  than  at  the 
outer  edge,  so  that  tlie  cakes  will  have  a  tendency  to  .slide  toward  the 
center  instead  of  toward  the  walls.  The  sides  of  the  mass  of  packed 
ice  should  be  smooth.  Any  projecting  pieces  should  be  trimmed  off 
before  the  ico  is  covered  with  insnlating  material.  If  sawdust  or 
mill  shavings  are  used,  &  space  of  at  least  12  inches  must  be  left 
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between  the  sides  of  the  ice  stack  and  the  walls  of  the  building.  This 
space  is  filled  with  dry  sawdust  or  shavings  as  the  packing  in  the 
center  proceeds. 

In  packing  small  quantities  of  ice  it  is  a  common  custom  to  pour 
water  over  the  mass  of  packed  ice  and  allow  it  to  freeze  solid  before 


loiilinE  platform. 


putting  the  insulating  material  in  place.  While  this  undoubtedly 
assists  in  reducing  the  melting  by  closing  the  openings  between  the 
cakes,  it  has  the  disadvantage  of  making  it  more  difficult  to  remove 


FIOUUB  12. — Uurvcatlug  and  loudlDK  Ice. 

the  ice  when  it  is  needed.  It  is  then  necessary  to  chop  the  cakes 
apart,  which  wastes  considerable  ice,  so  that  little  is  gamed  in  this 
way. 

TOOLS  REQUIRED 

When  only  a  small  quantity  of  ice  is  to  be  harvested  few  tools  are 
required.  The  followmg  list  includes  tliose  actually  needed:  Two 
ice  Kaws,  1  hand  marker,  1  pulley  and  rope,  2  pairs  of  ice  tongs,  2  ice 
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hooks,  1  pointed  bar  or  splitting  fork,  and  1  straightedge.  Besides 
these  essential  tools,  additional  ones,  such  as  a  horse  plow  and 
marker,  horse  scraper,  and  a  calking  bar  are  convenient  ami  will  help 
to  expedite  the  work.  The  amount  of  the  equipment  depends  on  the 
quantity  of  the  ice  to  be  cut  and  on  local  conditions  for  handling  ice. 
If  the  harvesting  must  be  done  quickly,  to  take  advantage  of  the 
weather,  extra  equipment  will  be  justified.  Neighbors  may  cooperate 
advantageously  in  cutting  and  storing  ice  and  in  owning  equipment 
jointly. 

COST  OF  HARVESTING  ICE 

The  cost  of  harvesting  ice  differs  with  local  conditions.  It  is 
impossible,  therefore,  to  give  an  estimated  cost  that  will  cover  all 
c&ses.     The  ice-harvesting  season  fortunately  comes  at  a  time  when 


FlatTEi  13. — Londlas  cukes  or  Ice  on  sleds  to  be  imuled  to  Ice  house, 

there  is  the  least  work  on  the  farm  for  men  and  teams,  and  conse- 
quently the  actual  money  cost  is  usually  not  very  great.  Investiga- 
tions have  indicated  that  counting  the  full  value  of  the  men's  time, 
the  average  cost  of  cutting  ice  is  about  3  cents  for  a  cake  22  inche.s 
square  and  14  inches  thick,  or  about  27  cents  a  ton.  Add  to  this  the 
cost  of  packing  and  hauling,  and  the  average  cost  of  a  ton  of  ice  is 
about  $1.50,  when  the  ice  house  is  near  the  source  of  supply.  If  the 
ice  house  is  at  a  considerable  distance  the  cost  of  hauling,  of  course, 
is  increased,  and  the  total  cost  of  storing  ice  in  some  instances  has 
amounted  to  $3  or  more  a  ton. 

ICB  HOUSES 


A  cubic  foot  of  ice  weighs  about  57  pounds,  so  in  storing  ice  it  is 
customaiT  to  allow  from  40  to  50  cubic  feet  per  ton  for  the  mass  of 
ice,  but  the  quantity  liiat  an  ice  house  of  a  given  size  will  hold  de- 
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ends  upon  the  manner  in  which  the  ice  is  stored.     Generally  a  cubic 
at  of  an  ice  house  will  hold  the  quantities  given  below ; 

lee  thrown  In  at  random,  about 30to36 


Ice  in  (^akes  pUeU  loosely-. 


wltb  very  smull  crevices 


Unless  the  ice  house  has  permanently  insulated  walls,  at  least  12 
inches  between  the  ice  and  the  wall  of  the  building  and  an  etjual 
space  beneath  and  above  the  ice  must  be  allowed  for  insulation. 
i  rom  this  it  is  possible  to  calculate  readily  the  quantity  of  ice  that 
any  given  house  will  hold.  Thus,  allowing  45  cubic  feet  per  ton, 
an  uninsulated  ice  house  18  by  12  by  10  feet  high,  allowing  1  foot 
around  the  ice  for  insulation,  will  hold  about  28  tons,  while  an 
insulated  house  of  the  same  size  will  liold  about  48  tons. 

Loss  by  melting  is  in  proportion  to  the  surface  area  exposed  to  the 
air  or  packing  material ;  hence  it  is  advisable  to  store  ice  in  the  form 
of  a  cube,  or  as  nearly  so  as  practicable.  Table  2  gives  the  inside 
dimensions  of  insulated  houses  for  various  quantities  of  ioe.  For 
uninsulated  houses  each  dimension  should  be  increased  2  feet. 


Tablb  2.—Ituide  tUmen»UMs  of  itutitatei  ice  JUxuea  for  variom  quantUiet  of  i» 

Quantity  of  k» 
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i 
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18 

FM 
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The  selection  of  a  site  for  an  ice  house  is  very  important.  Other 
conditions  being  suitable,  the  ice  house  on  a  dairy  farm  should  be 
placed  as  near  as  possible  to  the  milk  house,  in  order  to  reduce  the 
labor  of  handling  ice  and  to  encourage  ita  more  liberal  use.  On 
a  general  farm  the  ice  house  should  be  located  near  the  residence. 
To  facilitate  drainage  the  ground  on  which  the  ice  house  stands 
should  be  porous  and  slope  from  the  building.  Advantage  may  be 
taken  of  hills,  trees,  or  buildings,  which  often  afford  protediion 
from  hot  winds  and  direct  rays  of  the  sun,  thus  saving  ice. 

TYPE  OF  CONSTKUCTION 

The  construction  of  the  ice  house  depends  to  a  great  extent  upon 
local  conditions,  the  size  of  the  house,  and  the  difficulty  of  obtaining 
ice.  These  factors  help  to  determine  what  sum  may  wisely  be  spent 
for  such  a  building.  Where  ice  is  expensive  or  hard  to  obtain,  a 
better  constructed  and  insulated  and  therefore  more  expensive  ice 
house  is  advisable.  Where  natural  ice  can  be  harvested  and  stored 
cheaply,  a  cheap  structure  is  usually  satisfactory  and  the  loss  from 
melting  ice  is  a  small  consideration. 

The  cost  of  harvesting  and  storing,  the  interest  on  the  money 
invested,  and  repairs  and  depreciation  on  the  building  are  to  be 
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considered  in  relation  to  the  ice  loss 
from  melting;  and  the  type  of  house 
to  be  built  d.epends  upon  these  fac- 
tors. It  never  pays  to  build  perma- 
'  nently  in  other  than  a  substantial 
manner,  and  careful  thought  should 
be  given  the  matter  before  erecting  a 
cheap  structure  that  may  not  give 
adequate  service. 

INSULATION 

The  object  of  insulation  is  to  retard 
the  passage  of  heat  from  the  exterior 
to  the  interior  of  the  building.  No 
material  known  will  entirely  prevent 
the  passage  of  heat,but  several, called 
nonconductors  or  insulators,  offer  a 
high  resistance  to  its  passage  (fig. 
14).  The  best  insulators  appear  to 
be  those  that  contain  entrapped  air 
in  the  greatest  numlier  of  small 
spaces.  Their  value  also  depends 
upon  the  density  to  which  they  are 
packed;  if  too  loosely  packed  they 
will  permit  air  circulation,  if  too 
closely  they  will  cause  the  conduction 
of  heat  to  a  greater  degree.  Most 
of  the  materials  in  use  give  the  best 
results  when  packed  to  a  density  of 
from  8  to  10  pounds  per  cubic  foot. 

Formerly  in  constructing  buildings 
for  the  storage  of  ice  or  for  cold 
storage,  an  air  space  as  much  as  12 
inches  wide  was  provided  in  the 
walls.  It  has  been  found,  however, 
that  an  air  space  1  inch  wide  is 
practically  as  valuable  as  one  12 
inches  wide.  Air  circulation  is  use- 
ful between  the  insulated  ceiling 
and  the  roof  of  the  ice  house,  for 
there  it  tends  to  break  up  the  heat 
radiation  through  the  roof.  No  open- 
ings in  the  ice  chamber  permitting 
entrance  or  exit  of  air,  especially  at 
or  near  the  ground  line,  should  be 
allowed  in  a  building  where  ice  is 
stored,  as  the  cold  currents  of  air 
tend  to  filter  to  the  outside.  If  the 
walls  and  foundations  are  kept  abso- 
lutely tight  at  the  Imttoin  an  open- 
boiiw'witu  ing  at  the  top  has  little  effect,  because 
""■    the  warm  air  entering  remains  at  the 


Fi«m  14. — Details  o 

FrmnE  Ice  house  witn  mui  snav- 
logB  and  dnder  floor;  B,  frame 
lee    house    with    conuaerciaJ    Inau- 
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top  of  the  room.  When  ice  is  to  be  removed  from  the  house  the 
door  should  be  kept  open  as  short  a  time  as  possible,  and  if  a  cover- 
ing material,  such  as  sawdust,  is  used,  it  is  important  to  replace  it 
after  the  ice  has  been  removed.  In  a  properly  insulated  ice  house 
no  covering  for  the  ice  is  needed.  It  is  merely  packed  on  the  floor 
of  the  room  and  depends  on  the  insulated  walls  for  protection  from 
the  outside  heat. 

In  the  cheaper  ice  houses,  which  do  not  have  insulated  walls,  saw- 
dust or  mill  shavings  are  commonly  used  to  protect  the  ice.  They 
are  applied  directly  to  the  bottom,  sides,  and  top  of  the  ice  stack.  A 
layer  of  such  material  about  1  foot  deep  should  be  placed  on  the 
floor  and  the  ice  stacked  upon  it,  a  layer  at  a  time.  Ice  will  melt 
rapidly  if  placed  directly  on  the  ground,  because  moist  ground  is 
a  fairly  good  conductor  of  heat. 

For  insulating  the  walls  of  frame  buildings,  planing-miU  shav- 
ings are  better  Uian  sawdust,  because  they  are  elastic,  do  not  settle 
so  readily,  do  not  absorb  moisture  so  rapidly,  and  are  free  from 
dirt,  bark,  and  chips.  When  used  as  filling  for  walls  or  ceiling 
they  should  be  well  packed  into  place  to  prevent  settling.  Sawdust 
has  been  in  common  use  for  insulating  because  it  usually  could  be 
obtained  easily  and  at  little  or  no  cost.  It  has  the  disadvantage, 
however,  of  nearly  always  being  damp,  a  condition  which  destroys 
its  insulating  value  and  favors  the  growth  of  mold  and  rot  both  in 
the  sawdust  and  in  the  walls  of  the  building.  The  rotting  generates 
heat  and  also  causes  the  sawdust  to  settle,  thus  leaving  open  spaces 
which  further  decrease  the  insulation.  When  sawdust  is  to  be  used 
it  should  be  dried  thoroughly  before  it  is  put  into  place.  It  can  be 
dried  by  spreading  it  out  about  6  inches  deep  and  exposing  it  to  the 
air  and  sunshine  for  a  few  days.    Stirring  will  hasten  the  drying. 

There  are  several  kinds  of  commercial  insulating  material  which 
are  much  more  effective  than  either  sawdust  or  shavings,  and  while 
their  first  cost  is  somewhat  greater,  in  the  end  they  are  usually 
cheaper.  Their  insulating  value  is  uniform,  and  moisture  has  little 
effect  on  them.  In  addition  thCT  are  practically  fireproof,  occupy 
little  space,  and  retain  their  emciency  a  long  time.  Experienced 
workmen  must  install  such  material  if  best  results  are  to  be  obtained. 

DKAIHAGB 

Good  draina^  is  essential  for  satisfactory  ice  storage.  In  houses 
where  the  floor  is  below  the  ground  level  enough  drainage  can  usually 
be  obtained  through  the  soil  if  it  is  porous.  With  a  clay  soil  it  may 
be  necessary  to  excavate  a  foot  or  two  and  fill  the  excavation  with 
gravel  or  cinders  or  to  place  a  tile  drain  under  the  floor.  The  drain 
^ould  be  trapped  or  sealed  outside  the  walls  to  prevent  warm  air 
from  entering  the  building  through  the  floor.  Dry  soil  affords  better 
insulation  than  wet  earth;  hence  it  is  advisable,  where  subsurface 
water  is  likely  to  keep  the  ground  under  the  house  damp,  to  lay  a  tile 
drain  around  the  outside  of  the  foundation  walls.  (Fig.  15.)  In 
place  of  the  tile  a  drain  may  be  made  of  crushed  rock  and  gravel, 
packed  in  a  manner  similar  to  that  described  under  ice  pits  (p.  22). 

As  in  the  case  of  pits,  the  floor  of  the  ice  house  should  slope  to- 
ward the  center  to  keep  the  ice  in  a  compact  mass  and  to  carry  the 
water  to  the  drain. 
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Whatever  the  construction  of  the  building,  there  is  certain  to  be 
more  or  less  melting  that  will  cause  moisture  to  appear  on  the  walls 
and  ceiling.  If  the  building  is  of  wood,  the  moisture  is  absorbed  by 
the  wood,  and  decay  follows;  wooden  houses  therefore  should  have 
a  means  of  ventilation  which  can  be  controlled.  A  house  equipped 
with  commercial  insulating  material,  covered  inside  with  a  cement 
finish,  needs  no  ventilators  from  the  ice  chamber,  but  the  building 
should  be  so  constructed  as  to  afford  a  circulation  of  air  through 
the  outer- walls  (fig.  14,  B)  and  from  the  eaves  to  the  ventilator  on 
the  roof  (fig.  20).  The  resulting  air  currents  tend  to  break  up  the 
heat  radiation  through  the  walls  and  roof. 


and  loDDtlatUiD  mill. 


WATE  RPROOFING 

It  is  of  great  importance  that  brick,  concrete,  and  wooden  build- 
ings be  waterproofed  on  the  inside.  Brick  and  concrete  may  readily 
be  waterproofed  by  painting  the  walls  with  a  suitable  paint  or  water- 
proofing compound,  such  as  preparations  of  paraffin  and  asphalt. 
Frequently  paraffin  and  asphalt  ai'c  melted  and  applied  hot,  in  which 
case  heating  the  walls  facilitates  their  application.  Several  water- 
excluding  paints  and  compounds  for  preserving  wood  are  on  the 
market.  Creosote  is  considered  one  of  the  best  preservatives,  pro. 
Tided  the  wood  is  thoroughly  impregnated  with  it,  but  on  account  of 
its  odor  it  is  objectionable  in  houses  where  food  products  are  stored. 


Floor. — Consists  of  12  inches  of  coarse  gravel  tnmped  into  place  as  shown  ]n 
flpire  16. 

Walla. — Poets  are  set  np  about  3  feet  from  center  ti>  center  aa  Indicated  In 
figure  16,  extending  3  feet  Into  the  ground  and  capped  hy  ti  pliite  miide  of  two  pieces 
of  2-by'4-lnch  material ;  the  Inskle  la  sheathHl  with  l-inch  hoards.  The  posts 
and  boards  below  the  gmnnd  should  be  treated  with  some  prtservlng  compound.' 

Ceiling. — No  celling  is  provided. 

Roof. — The  type  of  roof  used  la  shown  In  figure  16. 

ttoora. — A  door  may  be  provided  by  cutting  nut  the  hoards  between  two  posts 
In  the  end  of  the  house  and  closing  the  opening  by  placing  short  lioania  across 
OD  the  Inside  and  packing  sawdust  against  tbeni  to  keep  thpiu  in  phice. 

('  BiilIetlD  744.  entitled  "  Tbe  Freservatlv* 
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Drainage. — Drainage  ts  obtained  by  etoirinK  the  floor  of  the  house  so  that  Ok 
water  will  run  to  the  center.  A  ditch  should  be  dug  as  Indicated,  and  tilled 
vith  Rravel  and  Rmail  stimeH.  This  ditch  shciuld  empty  outside  at  a  point 
where  there  Is  Hufflcieiit  fall  to  carry  the  wnter  away.  A  draintlle  may  be  pro- 
vided, as  shown  in  flinire  17.  It  Bbould  be  properly  tragiped  to  prevent  tlw 
entrance  of  warm  air. 


FiauBB  16. — Post  Ice  liouse,  DnlDralitPd. 
FB&UB  ICS  HOUSE 

Floor. — Consists  of  12  inches  of  coarse  gravel  tamped  Into  place,  aa  shown  in 
figure  17. 

WaliB.— On  a  2-liy-lO-inch  mudsill  G-hy-«-inch  sills  are  placed  with  2-by-t- 
inch  studs  Sliced  al)out  2  feet  center  to  center;  on  the  inside  of  the  stnds  1-lndi 
boards  are  nailed.  The  studding  is  capped  as  Indicated.  Both  mudsills  and 
sllla  should  ije  treated  with  creosote. 

Ceiling. — No  ceiling  Is  provided. 

Roof, — The  type  of  roof  used  Is  shown  in  figure  17. 

Doon. — A  door  may  l>e  provided  as  suftgested  for  the  post  lee  boose. 

Drainage.^Drniimge  is  provided  by  sloping  the  floor  toward  the  center. 
Either  a  ditch  HUcb  as  Is  descrllied  for  the  tmst  ice  house  or  a  druintlle  may  be 
used  to  carry  off  the  water.  The  same  requirements  are  necessary  as  In  the 
post  ice  house. 

OPKN  ■npE  ice  HOU8K 

figure  18  Illustrates  a  small  frame  ice  house  such  aa  Is  recommended  by  the 
Rochester  (N.Y.)  Hciiltb  Board. 

Floor. — Sliould  consist  ot  12  Indies  of  crushed  stone  or  coarse  gravel  well 
tamped  Into  place. 

Walls.— The  wiilis  consist  of  2  liy  4  inch  studs  spaced  about  2  feet  center  to 
center  and  erected  on  6  by  8  Inch  sills.    On  the  Inner  side  of  the  stnde  are 
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FiGDBB  IT. — Prame  Ice  bouse,  un Insula teil. 


FiGCRM  IS. — Open-tTpe-  Ice  bouse. 

D,g,t7cdb/GOOgIC 


18  FARMERS'    BUI.LETIN    1078 

placed  I-lDdi  rongb  boards  with  a  ^-iocti  gpace  between.  The  object  of  the 
cq>en  conatrnctlon  is  to  dr;  tint  the  outer  layers  of  sawdust  around  the  Iro. 

CeilitiE. — No  celliuK  Is  provided.  Tbe  gabies  are  left  open  to  pennit  drcola- 
tlon  of  air  over  the  ice. 

Doora.— Doors  are  constructed  as  shown  and  consist  of  loose  boards  dnvped 
into  place. 

Drains Ec^Drainase  is  provided  by  sloping  the  floor  toward  the  center  of  tbe 
house.  If  the  house  Is  buitt  on  porons  soil  no  drain  will  be  needed;  otberwitie 
one  of  the  forms  of  drainage  described  for  the  post  lee  house  should  be  used. 

Roof. — The  roof  Is  constructed  as  shown  in  flgure  20  with  an  overhang  of 
about  2  feet  to  prevent  rain  from  blowing  in  on  top  of  the  Ice. 

Sawduit  room. — A  storage  room  for  sawdust  should  be  constructed  as  shown  la 
figure  18. 


Fiaoaa  1». — Wooden  Ice  houre  inflated  with  aavdust  o 


PBRUANBHT  ICB  HOUSES 
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A  permanent  ice  house  should  be  carefully  and  substAntially  built. 
Figures  19  and  20  illustrate  the  tyi)e  of  wooden  house  usually  erected 
on  farms.  The  vestibule  and  cooling  room  are  features  especially 
desirable  on  dairy  farms  but  can  be  readily  omitted  where  ice  stor- 
age is  the  only  objective. 

Figure  14,  A  shows  the  method  of  building  the  wall  of  the  house 
shown  in  Figure  19  so  as  to  provide  a  cinder  floor.  Figure  14,  B 
shows  the  use  of  commercial  insulating  material  in  a  frame  house 
while  figure  14,  C  shows  its  use  on  masoniy  walls. 

Screened  openings  should  be  built  in  tlie  foundation  walls  around 
the  vestibule  aiul  milk  room  to  permit  ventilating  the  space  below 
the  wood  floor  in  order  to  prevent  rotting  of  me  timbers;  these 
openings  should  not  be  built  through  the  partition  footing  into  the 
ice-storage  compartment. 

Foundations  should  be  of  stone  or  concrete  mixed  1  part  cement, 
3  parts  sand,  and  5  parts  gravel,  and  having  depth  sufficient  to 
insure  a  solid  hearing  and  protection  from  heaving  caused  by  frost 
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When  the  floor  is  not  to  be  paved  with  concrete,  cinders  should 
be  used  in  preference  to  sand,  gravel,  or  crushed  rode  to  cover  the 
ground  area,  of  the  building!:.  The  cinders  should  be  placed  in  a 
12-inch  layer  and  well  tamped. 

Ceilings  should  be  built  as  shown  in  figure  20  but  it  is  not  desirable 
to  provide  the  ventilators  opening  into  the  roof  space  if  conunereial 
insulating  material  is  employed. 


ELEVATION  SECTION 

FiQi-itK  21.— Dclall  or  flervlce  ihmr. 

Ordinary  building  paper  is  not  satisfactory  for  use  in  ice  houses — 
only  lieavy  waterproof  insulating  paper  should  be  used.  Double 
thickness  of  jmper  is  required  in  all  case.s,  each  layer  lapping  6  inches 
over  the  preceding  one.  The  layers  should  extend  around  all  comers 
and  breaks  should  be  carefully  sealed. 

Doors  should  be  constructed  as  shown  in  figure  21  and  should  be 
of  good  quality  lumber.  Commercial  doors  can  be  purchased  at  a 
reasonable  price  and  probably  will  be  more  satisfactory  than  those 
made  by  a  carpenter  mexperienced  in  this  kind  of  worK.  Continu- 
ous doors  (fig.  2iJ)  facilitate  filling  and  are  built  in  addition  to  a 
service  door.  Where  the  milk  room  is  a  feature  or  when  frequent 
entrance  to  the  ice  house  is  required  a  service  door  is  very  necessary. 


HAEVESTIUO   AND  8T0BIN0   ICE  OK  THE  FARM  21 


— 

^ 

.k\ 

VJ' 

=a 

b 

— 

^\ 

E 

\^ 

— 

«==I 

f 

— 

, . 

h 

Z  1 

^ 

*    ■    ' 

r 

PLAN 

FiouRB  22. — Continuoun  doot. 


;,t7cdb/GOOgIC 


22  FABMERS'  BULLETIN    1078 

SHALL  ICB  HOUSES 

Where  it  is  desirable  to  store  several  tons  of  natural  ice  lor  family 
use  or  to  hold  a  supply  of  manufactured  ice  for  a  short  period  in 
order  to  save  frequent  trips  to  the  factory,  the  structure  shown  in 
figure  23  will  be  found  convenient.    The  details  previously  given 


PERSPECTIVE 


CROSS    SECTION  LONGITUDINAL    SECTION 

FiatTEB  23. — 8inaU  Ice  bouse. 

regarding  building  ice  houses  should  be  followed  in  erecting  such 
a  house.  The  concrete  mixture^  should  be:  1  part  cement,  2  parts 
sand,  and  4  parts  gravel  or  broken  stone. 


If  a  suitable,  well-drained  location  is  available  and  only  a  small 
quantity  of  ice  is  to  be  stored,  a  pit  may  be  used  to  advantage  (fig. 
24).    The  site  8elect«d  should  be  sloping  in  onler  that  a  dram  may 

■  For  dptallal  iDrori 
Funu  One;  sad  Karuu 
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be  placed  under  the  floor  of  the  pit.  This  drain  may  be  of  tile  or 
ma^  be  simply  a  trench  packed  with  small  stones  or  gravel.  If  a  tile 
iiim  is  installed,  it  should  be  properly  trapped  to  prevent  the 
entrance  of  warm  air  into  the  pit.  The  trap  sliould  be  placed  outside 
the  building  where  it  will  be  accessible  in  case  the  drain  becomes 
clogged.  It  may  be  placed  where  the  drain  discharges  upon  the 
ground,  but  as  a  stoppage  may  occur  between  the  building  and  the 
trap  it  is  better  to  place  it  close  to  the  foundation  wall.  The  trap 
should  be  of  the  handhole  type  with  a  terra-cotta  stopper  made  air- 
tight with  a  light  pointing  of  cement  which  may  easily  be  removed 


FiaUBB  24. — Ice  pit. 


when  necessary.    The  drain  should  not  be  laid  near  trees,  as  the  tree 
roots  will  find  their  way  into  it,  causing  a  stoppage  in  a  very  short 


time.    Unless  adequate  drainage  is  provided  the  bottom  of  the  pit 
will  be  flooded  with  water  from  melted  ice  or  from  seepage. 
The  floor  of  an  ice  pit  should  consist  of  12  inches  of  crushed  rock 


or  coarse  gravel  tamped  into  place,  and  12  inches  of  cinders,  also  well 
tamped,  on  top  of  the  rock  or  gravel.  The  walls  should  be  12  inches 
thick,  made  of  concrete  mixea  in  the  proportion  of  1  part  of  Port- 
land cement  to  3  of  sand  and  5  of  crushed  stone  or  gravel.  Walls 
should  be  waterproofed  as  suggested  on  page  15.  No  ceiling  is  re- 
quired, and  the  roof  may  be  constructed  as  shown  in  figure  24.  A 
door  in  the  gable  or  a  hatchway  through  the  roof  will  be  needed. 

Drainage  inside  the  pit  is  provided  by  sloping  the  floor  toward 
the  cent«r  and  having  the  water  pass  into  the  tile  or  gravel  drain. 
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Frequently  the  farmer  needs  an  ice  box  in  which  to  store  house- 
hold provisions  for  short  periods  of  time  or  to  hold  several  cakes  of 
ice  as  a  supply  for  a  small  refrigerator.  Figure  25  shows  the  e^en- 
tial  points  of  construction  of  such  a  box.  The  inside  dimensions 
will  depend  upon  the  size  of  box  required,  A  300-pound  cake  of  ice 
measures  about  11  by  22  by  44  inches.  Allowing  4  inches  more  to 
facilitate  handling  the  ice,  the  inside  dimensions  of  a  box  to  hold 
three  cakes  will  he.  assuming  the  cakes  are  laid  flat,  26  inches  wide 
by  48  inches  long  oy  36  inches  deep.     If  3  half  cakes  are  piled  on 


top  of  each  other  and  1  half  cake  is  stood  on  edge,  there  will  be 
space  for  two  cakes  of  ice  and  15  inches  at  one  end  for  storage 
shelves.  If  three  10-gaIlon  cans  of  milk  are  to  be  stored  in  addition 
to  the  ice,  a  width  of  36  inches  will  be  required. 

Insulation  equivalent  to  4  inches  of  cork  board  should  be  provided. 
Other  types  of  board  insulating,  or  granulated  cork,  may  be  used 
by  allowing  for  their  thickness  in  the  space  indicated  in  figure  25 
for  the  4  inches  of  cork  board.  If  cork  board  is  used  it  should  be 
installed  in  two  layers  of  2  inches  each,  care  being  taken  to  break 
all  joints.     Waterproof  insulating  paper  should  be  installed  as  diown, 

Erimarily  for  preventing  the  entrance  of  air.  The  cork  board  should 
3  covered  on  the  sides  with  hot  asphalt,  but  no  asphalt  should  be 
applied  to  the  edges.  The  drain  should  be  effectively  trapped  to  pre- 
vent air  entering  the  ht^x.  The  box  and  underside  of  cover  should 
be  lined  with  galvanized  metal,  either  zinc  or  copper. 
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Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  CUef 


AMERICAN  TRAPPERS  receive  yearly  in  the  ag- 
gregate many  millions  of  dollars  for  their  fur 
harvest,  which  up  to  the  moment  they  set  out  to 
gather  it  does  not  cost  them  a  single  effort  Recently 
the  supply  of  peltries  has  been  decreasing  at  an 
alarming  rate.  Raw-fur  buyers  representing  all 
parts  of  the  country  place  the  decrease  at  from  25  to 
50  per  cent  during  the  last  10  years.  There  are  no 
longer  any  virgin  trapping  grounds.  Even  in  Alaska 
the  two  most  important  fur-bearing  animals,  the 
beaver  and  Ihe  marten,  have  become  so  nearly  ex- 
terminated that  they  are  now  being  protected  by  a 
close  period. 

Laws  protecting  fur-bearing  animals  are  designed 
to  keep  a  steady  flow  of  peltries  coming  to  market 
year  after  year,  thereby  bringing  trappers  a  reliable 
income  and  giving  regular  employment  to  thousands 
of  people  engaged  in  dressing  skins,  manufacturing 
garments,  and  distributing  them  through  the  various 
avenues  of  trade. 

A  general  protest  comes  from  raw-fur  buyers 
against  trafTic  in  unprime  skins.  The  losses  caused 
by  killing  fur  animals  when  their  pelts  are  not  prime 
are  enormous.  An  educational  campaign  is  greatly 
needed  to  prevent  this  waste  and  to  perpetuate  our 
fur-producing  resources. 

It  is  hoped  that  the  information  contained  in  this 
bulletin  will  be  instrumental  in  promoting  judicious 
and  harmonious  action  in  this  important  matter. 


,,GoogIc 


LAWS   RELATING    TO    FUR-BEARING    ANIMALS, 

1919, 

A  SUMMARY  OF  LAWS  IN  THE  UNITED  STATES,  CANADA, 
AND  NEWFOUNDLAND,  RELATING  TO  TRAPPING,  OPEN 

SEASONS,  PROPAGATION,  AND  BOUNTIES. 


CONTBNTB. 


Page. 


Paga. 

Laws  of  NewfooDiIland 30 

OlDclalB  tTom  wfaom  copies  of  State 
and  Provincial  laws  maj  bs  ob- 
tained  31 


LEGISLATION  OF  1919. 

Twenty-nine  of  the  44  States  which  held  legislative  sessions  this 
year  enacted  laws  relative  to  fur-bearing  animals.  The  general  ten- 
dency was  to  increase  restrictions  and  afford  greater  protection  to  the 
animals.  Laws  fixing  State  seasons  on  fur  animals  were  enacted  in 
Alabama,  Idaho,  and  South  Carolina,  and  trapping  licenses  were  pre- 
scribed in  Alabama,  Arizona,  Idaho,  Illinois,  Minnesota  (residents), 
Nebraska,  Ohio,  and  South  Carolina.  Details  of  the  more  important 
new  laws  are  included  in  the  following  summaries  under  States  and 
Provinces. 

AJabama. — A  general  act  prescribes  a  close  season  on  beaver, 
otter,  bear,  fos,  raccoon,  opossum,  mink,  and  moskrat  from  March  1 
to  October  31,  requires  a  $10  trapping  license,  and  makes  it  unlaw- 
ful to  trap  on  the  lands  of  another  without  written  permission. 
Other  provisions  of  the  act  permit  a  land  owner  to  protect  his 
premises  from  the  depredations  of  fur  animals,  and  to  trap  on  his 
own  lands  during  the  open  season  without  a  license. 

Arizona. — Beaver  are  protected  until  December  31,  1922;  a 
license  (fee,  $2.50)  is  required  of  persons  over  18  years  of  age  to 
hunt  or  trap  fur  or  predatory  animals,  and  it  is  made  an  offense  to 
disturb  or  remove  the  traps  of  a  licensed  hunter  who  is  trapping  on 
the  public  domain  or  under  permission  on  the  lands  of  another.  Fur 
and  predatory  animals  may  be  kept,  under  permit  from  State  game 
warden,  for  propagation,  exhibition,  or  sale.  Fur  and  predatory 
animals  are  defined  as  mountain  Hon,  bear,  wolf,  coyote,  civet,  and 
ring-tailed  cats,  leopard,  fox,  beaver,  otter,  badger,  fisher,  skunk, 
raccoon,  opossum,  mink,  marten,  weasel,  muskrat,  mole,  and  wood 
rat,  all  of  which,  except  beaver,  may  be  taken  at  any  time. 

s 
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Arkansas. — The  open  season  on  bears  is  fixed  as  November  10  (o 
January  15,  thus  lengthening  the  season  five  days.  State  hunting 
ticenses  are  required  to  take  bears,  and  a  license  (fee,  $1.50)  is  pre- 
scribed for  each  dog  used  in  hunting  bears.  The  export  of  bears 
is  prohibited,  except  that  a  licensed  nonresident  under  affidavit  of 
lawful  killing  may  take  out  one  animal  if  not  for  sale. 

Counecticat. — The  season  on  raccoon  is  fixed  as  October  IS  t« 
January  31,  instead  of  October  16  to  February  28;  and  the  season 
on  skunks  is  closed  January  31  instead  of  April  30. 

Delaware. — Otter,  after  being  protected  at  all  seasons  for  several 
years,  may  now  be  taken  from  December  1  to  March  25 ;  the  season 
on  raccoon  and  opossum  is  closed  January  1  instead  of  February 
15;  the  uniform  State  open  season  on  muskrat  is  made  from  De- 
cember 1  to  March  10. 

Idaho. — Licenses  are  , required  for  trapping  fur  animals  (fees, 
resident,  $5;  nonresident,  $25;  alien,  $50).  An  open  season  from 
Optober  1  to  March  31  is  fixed  for  all  fur  animals  except  bear — ^beaver 
and  otter  formerly  could  be  taken  under  a  pennit  from  the  State 
warden  only  when  injuring  property.  Bear  and  predator;'  an- 
imals, including  mountain  lion,  wolf,  coyote,  lynx,  bobcat,  jack 
rabbit,  skunk,  and  weasel,  may  be  killed  at  any  time.  Provision  is 
made  for  the  issuance  of  permits  by  the  State  warden  to  persons 
desiring  to  raise  fur  animals  in  captivity. 

minois. — The  period  from  November  1  to  March  15  is  prescribed 
as  the  open  season  tor  fur  animals,  including  foxes,  which  formerly 
were  unprotected.  Possession  of  green  hides  is  prohibited  except 
during  the  open  season  and  the  first  10  days  thereafter.  Trapping 
licenses  are  required   (fees,  resident,  $1;  nonresident,  $10.50). 

Maine. — A  special  license  (fee,  $25)  is  required  to  take  beaver  in 
such  territory  as  may  be  opened  to  beaver  trapping  by  the  commis- 
sioner. The  fee  for  a  general  license  to  trap  in  unorganised  town- 
ships is  increased  from  $5  to  $10,  but  bears  and  bobcats  may  now 
be  taken  without  a  license.  It  is  unlawful  to  transport  or  dispose 
of  a  beaver  hide  unless  an  official  seal  of  the  commissioner  has  been 
attached  thereto.  The  bounty  on  bobcat  and  Canada  lynx  is  in- 
creased from  $4  to  $10. 

Massachusetts. — A  close  season  from  January  1  to  September  30 
is  prescribed  for  raccoon. 

Michigan. — ^The  period  during  which  beaver  may  be  taken  under 
a  special  license  is  fixed  as  November  1  to  April  15,  thus  shortening 
the  season  one  month.  The  season  on  otter,  mink,  fisher,  and  mar- 
ten is  shortened  one  month  by  closing  February  15  instead  of  March 
15,  October  15  to  December  31  is  prescribed  as  the  open  season  on 
raccoons,  and  October  16  to  April  14  north  of  Range  20,  and  Decern- 
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ber  16  to  March  31  south  of  Kange  21,  on  muskrats  instead  of  the 
former  State  season  from  November  16  to  March  11.  Badger,  bea- 
Tcr,  and  muskrat  are  pro.tected  at  all  times  in  and  within'^  miles  of 
any  city  public  park  containing  over  200  acres  of  which  150  acres 
or  more  is  woodland. 

Kianesota. — The  law  relating  to  fur  animals  is  amended  gen- 
erally in  the  act  revising  the  game  laws.  Raccoon,  fisher,  and  mar- 
ten, formerly  unprotected,  are  included  in  the  list  of  fur  animals 
for  which  close  seasons  are  prescribed.  The  period  from  December 
1  to  April  1  is  fixed  as  the  open  season  on  mink  and  muskrat,  thus 
shortening  the  season  two  weeks.  Prot«ction  is  removed  from  black 
bear.  Nonresidents  are  prohibited  from  trapping,  but  residents 
may  trap  under  a  $1  license.  The  commissioner  may  issue  licenses 
(fee,  $1;  bond,  $500)  to  trap  a  limited  number  of  beaver,  and  the 
skins  of  such  beaver  when  tagged  (fee,  $3)  may  be  bought,  sold, 
or  transported  at  any  time.  State  bounties,  wolf,  $7.50;  cub  wolf, 
$3,  were  prescribed. 

Hissouri. — The  period  from  November  1  to  January  31  is  fixed 
as  the  open  season  on  fur  animals  instead  of  December  1  to  Feb- 
ruary 1.    A  license  (fee,  $5)  is  required  to  breed  fur  animals, 

Montana. — A  close  season  from  May  1  to  September  14  is  pre- 
scribed for  marten  and  a  special  license  (fee,  $1)  is  required  to  trap 
them. 

Nebraska. — Trapping  license  are  prescribed  {fees,  resident,  $2; 
nonresident  or  alien,  $10).  The  former  season  of  November  1  to 
February  15  on  fur  animals  is  changed  to  November  20  to  March 
20  OQ  muskrat,  opossum,  and  otter;  September  20  to  March  20  on 
raccoon  and  skunk  (skunk  formerly  unprotected) ;  and  December  1 
to  January  31,  on  mink. 

New  Hampshire. — A  special  season  from  November  1  to  March 
31  is  prescribed  for  muskrats  on  the  Connecticut  River. 

New  Jersey. — It  is  now  unlawful  to  take  skunk,  mink,  or  otter 
in  any  manner  except  by  trap.  The  mon^  of  April  and  May  are 
included  in  the  period  during  which  foxes  may  be  hunted  under  per- 
mit from  the  board  of  game  commissioners. 

New  York. — Raccoons  may  now  be  taken  in  Catskill  Park  from 
October  1  to  March  15  in  any  manner  except  by  trapping,  and  they 
may  be  taken  in  the  rest  of  the  State  from  November  10  to  February 
10  in  any  manner.  Skunks  may  not  be  hunted,  pursued,  or  killed 
by  aid  of  dogs. 

North  Dakota. — The  fee  for  a  resident  trapping  license  is  in- 
creased from  $1  to  $2.  Mink,  muskrat,  skunk,  and  raccoon  may  be 
raised  in  domestication  under  a  $5  breeder's  license,  and  wild  fur 
animals  may  be  taken  at  any  time  for  breeding  purposes  under  per- 
mit  and  $500  bond.    Otters  are  protected  indefinitely. 
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Ohio. — ^Licenses  to  trap  fur  animals  required  {fees,  resident,  SI; 
nonresident,  $15).  It  is  unlawful  to  destroy  the  house,  den,  or  bur- 
row of  any  fur  animal.  The  former  season  of  November  15  to 
February  1  is  changed  to  December  1  to  March  1  on  muskrats,  and 
to  November  1  to  February  1  on  raccoon,  mink,  skunk,  and  opossum. 
The  period  from  October  2  to  January  1  is  fixed  as  the  ooen  season 
on  foxes  instead  of  October  2  to  January  9. 

Pennsylvania. — The  bounty  on  wildcats  is  increased  from  $6 
to  $8,  and  on  weasels  frcm  $1  to  $2, 

Bhode  Island. — The  period  from  November  1  to  February  1, 
instead  of  November  1  to  April  15,  is  fixed  as  the  open  season  on 
raccoon. 

South  Carolina. — Hunting  licenses  are  required  to  take  fur  ani- 
mals. State  open  seasons  from  October  1  to  March  15  on  bear,  mink, 
muskrat,  opossum,  otter,  raccoon,  and  skunk,  and  from  October  1  to 
February  15  on  foxes  are  prescribed  in  lieu  of  local  protection  in  s 
few  counties. 

South  Dakota. — ^The  age  limit  for  persons  not  requiring  trap- 
ping licenses  is  reduced  from  18  to  14  years.  The  fee  for  a  non- 
resident trapping  license  is  increased  from  $10  to  $25.  It  is  made 
nnlawfnl  for  one  person  to  set  or  operate  more  than  75  traps  at 
one  time.  Otter  and  beaver  are  protected  indefinitely,  and  the  open 
season  on  mink,  skunk  (formerly  unprotected),  and  muskrat  k 
shoi-tened  one  month  by  being  fixed  from  noon  December  1  to  noon 
March  1. 

Utah. — Marten  are  protected  indefinitely.  Possession  of  skins  of 
protected  fur  animals  is  prohibited,  unless  duly  tagged  by  com- 
missioner. Fifty  per  cent  of  the  proceeds  from  the  sale  of  hides  of 
beaver  taken  under  permit  must  be  paid  by  commissioner  to  trappers 
as  compensation  for  trapping  the  animals.  Formerly  all  the  pro- 
ceeds of  such  sales  were  covered  into  the  State  game  fund.  Bounties 
are  increased,  on  wolf,  from  $50  to  $62.50;  on  bear  and  mountain 
lion  or  cougar,  from  $25  to  $30 ;  on  coyote,  from  $2.50  to  $4 ;  and 
on  lynx  or  bobcat,  from  $2.50  to  $3. 

Vermont. — A  $10  bounty  is  pre-scribed  for  black  bear  taken  in  the 
State  between  May  1  and  November  1. 

Washington. — A  breeder's  license  {fee,  $10;  renewal.  $5)  is  re- 
quired to  raise  fur  animals  in  captivity. 

West  Virg:inia. — The  open  season  on  red  fox,  raccoon,  mink,  and 
muskrat,  the  only  fur  animals  protected,  is  made  November  1  to 
February  1  instead  of  November  1  to  December  31. 

Wisconsin. — The  open  season  on  beaver  in  Price,  Husk,  and  Saw- 
yer Counties  is  changed  from  the  month  of  December  to  the  months 
of  February  and  March.  The  season  on  raccoon  in  Marathon  Countj- 
is  fixed  as  August  1&  to  January  1.    The  season  pn  muskrats  in 
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Calumet,  Manitowoc,  and  Sheboygan  Counties  is  fixed  as  March  1 
to  April  15. 

Wyoming^. — A  license  (fee,  $1)  is  required  for  each  dog  used  in 
hunting  predatory  animals  on  national  forests  during  the  close 
season  for  big  game,  and  the  fee  for  a  permit  to  hunt  predatory 
animals  is  reduced  from  $d  to  $3.  Continuous  protection  on  beaver 
is  extended  to  1929. 

Uanitoba. — The  fee  for  resident  trapping  licenses  is  increased 
from  50  cents  to  $2,  and  for  resident  fur-trading  licenses  from  $5  to 
$10.  Fur  traders  were  allowed  until  September  30  to  file  a  report 
on  their  dealings. 

New  Brunswick. — Continuous  protection  on  beaver  and  sable  is 
extended  to  July  1, 1920. 

Saskatchewan. — The  period  from  December  1  to  April  30  is 
fixed  as  the  open  season  on  beaver  throughout  the  Province  (for- 
merly beaver  were  protected  throughout  the  year  south  of  Churchill 
River  and  the  season  north  of  that  river  was  from  November  1  to 
April  30).  The  Iieut«nant  governor  ia  council  may  prohibit  the  kill- 
ing of  beaver  in  any  municipality.  The  bounty  on  timber  wolves  is 
increased  from  $5  to  10. 

Yukon. — It  is  made  imlawful  to  export  raw  furs  except  under 
permit  issued  by  the  commissioner  and  upon  payment  of  an  ex- 
port tax. 

FEDERAL  LAWS. 

Two  Federal  laws  have  a  bearing  on  the  fur  industry  of  the 
United  States — the  Lacey  Act,  governing  interstate  commerce  in 
game,  and  the  tariff  act  of  October  3, 1913. 

That  part  of  the  Lacey  Act  codiiied  as  section  242  of  the  Crimi- 
nal Code  (35  Stat,  1137)  makes  it  unlawful  to  ship  or  transport 
"  from  any  State,  Territory,  or  District  of  the  United  States,  to 
any  other  State,  Territory,  or  District  thereof"  the  bodies  or  parts 
of  bodies  of  any  wild  animal  or  bird  Itilled  or  shipped  in  violation 
of  law  of  the  State,  Territory,  or  District  in  which  the  same  were 
kiUed  or  from  which  they  were  shipped.  This  makes  it  unlawful 
to  ship  out  of  any  State  skins  or  peltg  illegally  taken  or  shipped. 
Section  243  of  the  Criminal  Code,  requires  packages  containing  furs, 
when  shipped  in  interstate  commerce,  to  be  plainly  marked,  so  that 
the  name  and  address  of  the  shipper  and  the  nature  of  the  contents 
may  be  readily  ascertained  by  inspection  of  the  outside  of  the 
package. 

The  tariff  act  of  1913  places  a  duty  of  10  per  cent  ad  valorem 
on  live  animals  shipped  into  the  United  States.  Paragraph  397  of 
this  act  places  on  the  free  list  animals  imported  for  breeding  pur- 
poses by  a  citizen  of  the  United  States :  "  Provided,  That  no  such 
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animal  shall  be  admitted  free  unless  pure-bred  of  a  recognized  breed 
and  duly  registered  in  a  book  of  record  recognized  by  the  Secretary 
of  Agriculture  for  that  breed."  This  act  has  made  it  impossible 
thus  far  to  admit  free  of  duty  any  foses  <»  other  Cunadian  fur  ani- 
mals for  propagation.  Raw  furs  not  advanced  in  manufacture  are 
admitted  free  of  duty. 

LAWS  OF  STATES  AND  PROVINCES. 

The  following  is  a  summary  by  States  and  Provinces  of  trapping 
regulations  now' in  force,  open  seascns  for  taking  fur  animals,  pro- 
visions relating  to  their  propagation  and  possession,  and  to  bounties 
offered  for  the  destruction  of  predatory  species,  or  those  considered 
harmful. 

The  laws  relating  to  deer  and  other  big  game,  rabbits,  and  squirrels 
are  not  considered  here,  as  they  appear  in  the  annual  game-Ian 
bulletin.^ 

Laws  relating  to  bears  are  included,  mainly  because  of  their  con- 
nection with  bounties.  The  bounty  laws  included  relate  to  all 
animals  on  which  bounty  is  paid. 

Under  the  heading  "  Open  seasons "  the  dates  given  are,  unless 
otherwise  stated,  the  first  a-nd  laat  days  of  the  open  season. 

Under  the  heading  "Trapping"  the  expression  "no  legislation" 
indicates  that  no  specific  trapping  provisions  exist,  the  general  tres- 
pass laws  of  the  State  not  having  been  considered. 

ALABAMA. 

Open  »ea»ong. — Beaver,  otter,  bear,  fox,  raccoon,  opoBBum,  mink,  and  tnusk- 
rat  may  be  trapped  from  November  1  to  Marcb  1 ;  opossums  may  be  bunted 
with  (log  or  gun  from  October  IB  to  March  1. 

Possession  of  opossum  and  ttae  young  of  protected  fur  animals  dorloe  close 
season  problbited.  Owner  may  protect  premises  In  any  manner  at  any  time 
from  depredations  of  fur  animals. 

Trapping. — Trapping  license  (good  during  trapping  season)  required  (fee. 
910) ;  Issued  by  probate  Judge.  Owners,  tenants,  and  members  of  families  ma; 
trap  on  own  laud  during  open  aeusou  without  license.  Unlawful  to  trap  un 
lands  of  anotber  wltbout  written  permission  from  o«-ner  or  agent.  Poisons, 
drugs,  or  cbemicals  niny  not  be  used  In  taking  game  or  fur  animals. 

Propttgation.—'So  leglslaUtOL 

BowUiet. — None  paid. 

ALASKA. 

Open  aeaaont. — Land  otta  and  mink,  November  16  to  March  SI;  fax  and 
weasel,  November  16  to  Marcb  14;  mnskrat,  December  1  to  May  31;  lynx  (wild- 
cat), November  16  to  February  29.  No  close  season  for  black  Iwar,  wolf, 
wolverine,  ground  squirrel,  or  rabbit."    Close  season  on  marten  until  November 

<  Farmers'  BulleUii  lOTT,  "  Game  Lam  for  l&is." 

'Bouth  lit  liititiide  6J". — Opon  soaaon  tor  hrowQ  bi^ar,  October  to  JQly  1;  walrUB  aod 
HM  lions,  no  op«3i  BpasoD.  Korlh  of  loHhide  «°, — Open  aenaoo  tor  walrus  aad  an  Uou. 
August  1  to  Decembei  10;  Unilt,  i  eacb  a  Beason:  do  close  atesoa  lor  browu  bMr  or  lea 
lion. 
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IS,  1921;  on  sea  otter  until  November  1, 1920;  on  beaver  until  November  1. 1923. 
Ho  open  season  la  Aleutian  iBlaods  Reservation,  where  trapping  mar  be  done 
onlj  by  q>ecial  permit," 

Trappint. — The  Secretary  of  Commerce  makes  all  regulations  for  taking  fnr 
animaLs  In  Alaska.  Under  regulations  published  March  16,  191S.  It  Is  unlaw- 
ful to  use  a  "  klips  "  trap,  a  steel  bear  trap,  or  any  trap  having  a  spread  ex- 
ceeding 8  Inches;  to  kill  fur-bearlug  animals  with  strychnin  or  oQier  poison; 
to  trap  protected  fur  animals  at  any  time  when  the  skin  or  pelt  Is  not  prime; 
or  to  bave  la  possession  or  sell  or  export  nnprime  skins  of  animals  protected  by 
close  seasons  <such  skins  subject  to  confiscation).  Shipments  of  furs  must  be 
teported  to  the  Bureau  of  Fisheries,  Department  of  Commerce,  on  blanks  pro- 
rided  for  that  purpose, 

PmrngaHon. — Owners  of  estabUsbments  for  breeding  fur  animals  are  subject 
to  the  same  restrictions  as  to  season  for  killing  and  condition  of  pelts  as  are 
trappers  of  wild  fur-bearing  animals.  Pur  farmers  are  required  to  furnish  re- 
ports to  the  Bureau  of  Fisheries  and  to  allow  agents  of  that  bureau  free  access 
10  establishments  where  animals  are  kept  In  captivity. 

Within  the  Aleutian  Islands  Reservation  the  Department  of  Agriculture 
grants  permits  to  propagate  fur  animals  and  to  trap  them  for  breeding  pur- 
poses. 

An  act  of  the  territorial  legislature  protects  premises  of  fox  breeders  or 
breeders  of  other  fur  animals  from  trespass. 

BoiaUie*. — WoU,  115 ;  eaglea,  50  cents. 


Open  »ea»on». — Benver  protected  until  December  31,  1922.  No  close  season 
on  other  fur  and  predatory  animals. 

Trapping. — State  trapping  license  (fee,  $2.S0)  required  of  persons  over  18 
fears  of  age  to  hunt  or  trap  fur  and  predatory  animals.  Issued  by  warden, 
designated  deputies,  and  clerks  of  boards  of  supervisors.  License  not  required 
far  trapping  on  own  land.  Predatory  and  fur  animals  defined  as  mountain 
lion,  bear,  wolf,  coyote,  civet  and  ring-tailed  cats,  leopard,  fox,  beaver,  otter, 
iM^er,  fisher,  skunk,  raccoon,  opossum,  mink,  marten,  weasel,  muskrat,  mole, 
tiDd  wood  rat.  Unlawful  to  disturb  or  remove  the  traps  of  a  licensed  trapper 
who  Is  trapping  on  the  pnbllc  domain  or  on  lands  for  which  he  baa  permla^on 
to  trap.  Unlawful  to  use  fish  or  the  Qeah  of  any  ^me  bird  or  animal  for 
trap  bait.  Owner  may  protect  his  premises  from  the  depredations  of  preda- 
tory and  fur  animals  at  any  time.  Mountain  Hon,  wolf,  fox,  coyote,  lynx, 
wildcat,  skunk,  or  other  obnoxlons  animal  may  be  taken  on  State  game  pre- 
serves only  under  regulations  of  the  State  game  warden. 

Propagation. — Under  permit  from  State  game  wardoi,  fur-bearing  and  preda- 
tory animals  may  be  kept  for  propagatloD,  ethlbltlon,  or  sale. 

Btnttitiet. — County  boards  are  required  to  pay  for  wolf  or  mountain  Hon, 
SIO  each ;  and  may  pay  for  coyote.  $2 ;  lynx  or  wild  cat,  fl ;  raccoon,  25  cents ; 
jack  rabbit,  gopher,  or  prairie  dog,  5  centa 

AKEAKBAS. 

Open  »€a*(Mu, — All  fnr  animals,  except  beaver,  otter,  and  bear,  Cctolwr  1 
to  P^ruary  29;  bear,  November  10  to  January  15  (limit,  one  a  season); 

'The  tar^aeal  Osbertes,  the  Aleatisn  lalaods  RewrvBtlon,  uid  the  Atognak  Reserva- 
tion are  subject  to  special  leglilatlTe  and  adtnlnlstratlTe  control.  For  (peclBc  Informa- 
tloa  Te^rdlnK  than,  application  ahonld  b«  made  to  tbe  CommUaloncr  of  Fiaherlea,  Wub- 
InctoD,  D.  C. 

''°«»*-'»— ^  .,„„,.,GoogIc 
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tN^arer  nnd  otter,  no  open  senson  before  Jsnoarj'  1,  1922.  Raw  aUns  -of  fur 
onlmalB  may  not  be  possessert  or  sold,  eirept  between  October  1  and  Mnreh  15. 
Fur  animals  found  destroyinR  crops  or  poultry  may  be  killed  at  any  time. 

Trapping. — A  person  using  12  or  more  traps  to  take  fur  animals  is  required 
to  secure  an  annual  trapper's  license  (fee.  $20).  Unlawful  to  trap  bears,  to 
hnnt  them  at  nlsbt  wjtb  torch  or  searchlight,  or  to  sell  or  exchange  tbem; 
export  Is  prohibited  except  by  non-reslOeot  licensee  nnder  affldiiTit  that  the 
bear  was  legally  taken  and  Is  not  for  sale.  Hunting  license  required  to  Idll 
bears.     Fee.  resident,  $1.10;  non-rcsldent,  $15;  dog,  used  In  hunting  bears,  fl^SO. 

Propagation. — The  game  and  fish  commission  is  authorized  to  Issne  perntlts 
to  breeders  of  game  and  fur  animals  under  snch  regulations  as  It  may  pre- 

Bovntieg. — County  courts  may  offer  bounty  on  wolf,  wild  cat,  or  panther,  and 
fix  the  amount  of  such  bounty. 

CALIFOKNIA. 

Open  seatona. — No  open  season  for  beaver  or  sea  otter.  Open  season  lor 
black  or  brown  bear,  ring-tail  eat,  coon,  pine  marten,  flslier,  wolverine,  mini:, 
skunk,  rtver  otter,  and  fox,  October  15  to  February  29.  Seals  and  sea  lions  are 
protected  at  all  times  In  game  district  19. 

Trapping. — Trapping  license ;   citizen  of  United   States,   tee,   $1 ;   alien,  $2.     , 
License  Issued  free  to  trappers  18  years  old  or  under,    Licensed  trappers,  except 
tliose  18  or  under,  are  required  to  report  catch  before  July  1.     Fur  animals     ! 
lujiy  be  killed  at  any  time  when  destroying  property.     Unlawful  to  use  iwisons     i 
In  taking  fur  animals  or  to  dig  or  smoke  out  skunks  from  dens.    Use  of  gun 
larger  than  No.  10  gauge  prohibited. 

Propagation. — No  legislation. 

BoiirUieg. — Mountain  Hon,  female  $30;  male.  $20;  paid  by  State  game  com- 
mission. Boards  of  supervisors  of  counties  may  at  tlieir  discretion  lli  th* 
rate  and  pay  bonnty  on  coyote,  wild  cat,  fox,  lynx,  bear,  or  mountain  Hon. 
Many  counties  now  pay  a  bonnty  on  some  of  these  animals,  espedally  on 
coyotes. ' 

COLORADO. 

Open  aea»<m». — No  close  season  for  fur  animals,  except  beav». 

Trupp^Kp.— Hunting  license  requlretl   for  trapping;  fee,   resident,  $2;  d»»- 
resident,  $25.    Beavers  may  not  be  trapped  for  fur  ai.  any  time,  but  tile  owner 
of  property  damaged  by  the  animals  m-.Kj  apply  to  the  State  game  and  fish    . 
(commissioner  for  a  pennit  to  kill  them  under  such  regulations  as  he  may  pro-    ' 
vide  as  to  the  disposition  of  the  skins. 

ITopagation. — No  restrictions,  except  as  to  beaver  and  game  animals 

nounlirs.—'Nooe  paid  by  State  since  1S95.     On  petition  of  60  treebolden. 
county  eommissloners  may  levy  a  tax  to  pay  a  bounty  on  coyote,  wtdf,  and    ! 
mountain  lion. 

COWHlCnCUT. 

0pm  gcagone.— Otter,  November  1  to  March  81;  raccoon,  Cktober  16  tn 
■Tnnuary  31,  hut  landowner  may  kill  the  animals  at  any  time  to  protect  prop- 
erty :  skunk,  November  1  to  January  81 ;  may  be  taken  at  any  time  to  protcci 
preperty.    No  close  season  on  other  fur  animals. 

Trapping. — Unlawful  to  trap  witb  scenteil  baits;  to  trap  on  lands  of  another 
without  perml.'ielon ;  and  to  take  animals  with  a  snare  or  slmll&r  device.    Trap« 

■  For  inlormntloD  In  regard  to  bounties  In  sDy  coaat;,  application  abonld  be  made  to 
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mast  be  Tislted  at  least  once  In  48  hours  nnd  must  not  be  set  tn  path,  wood 
road,  or  spedally  prepared  furrow.  Hunting  license  Is  required  for  trapping 
(except  of  a  resident  on  own  land)  ;  fee.  resident,  SI;  nonresident,  $10;  alien, 
fl5;  with  an  additional  25  cents  recording  fee  tor  each  license.  Persons  under 
16  ;ears  of  age,  while  denied  a  hunting;  license,  ma;  obtain  one  tor  tuklne 
fur  animals  only. 

Propoffation. — No  restrictions  on  possession  or  sale  of  fur  animals  iiept  In 
captivity. 

fiotfflfics.— ^Towna  are  permitted  to  pay  bounty  on  wild  cat  or  fox  (not  over 
(5) ;  on  weasel,  woodchuck,  wild  Belgian  hare,  or  wild  German  rabbit  (not 
over  51). 


Open  tetuons. — Slinnk,  mink,  and  otter,  December  1  to  March  25;  fox,  Oc- 
tober 1  to  April  30;  raccoon  and  opossum,  October  1  to  January  1;  muskrat, 
December  1  to  March  10. 

Trapping. — Nonresident  trappers  are  required  to  hold  hunting  license  (fee 
SI0.50).  Vnlau'ful  to  use  pitfall,  deadfall,  scaffold,  cage,  snare,  trap,  net,  pen, 
baited  hook,  or  halted  field  or  any  other  similar  device,  or  any  drug,  poison, 
cbemlcais,  or  explosives  for  taking  birds  or  animals  protected  by  the  laws  of 
this  State,  except  muslcrats,  skunks,  minks,  and  otters,  and  except  as  otherwise 
expressly  provided.  Traps  or  other  devices  unlawfully  set  are  subject  to  con- 
ttecation.  Muskrats  may  not  be  taken  during  the  time  of  any  flood  or  freshet 
wlieii  such  flood  or  freshet  may  cause  them  to  leave  their  usnal  places  of 
Bbelter  and  protection.  Muskrats  may  not  be  shot  at  night  or  hunted  with  a 
dog.  Unlawful  to  destroy  the  nest,  den,  or  iair  of  any  animal  protected  by 
law.  Unlawful  to  bunt,  Idll,  take,  or  destroy  any  protected  animal,  except 
Dmskrat.  skunk,  ralnk.  and  otter,  while  the  ground  is  covered  with  snow.  Un- 
lawful to  shoot  at  or  destroy  any  fox  while  such  fos  is  being  chased  by  dog 
or  dog&  Unlawful  to  sell  or  export  any  fox  or  fos  hides.  Owners  of  property 
may  at  any  time  destroy  fur-bearing  animals  to  protect  such  property. 

Propagation. — No  restrictions,  provided  a  permit  is  obtained  from  the  cbl^ 
game  and  fish  warden  (fee,  $1).  A  restricted  number  of  wild  fur  or  game 
tuilmals  for  propagating  purposes  may  be  taken  under  permit. 

BouHtiei. — None  pald- 

mSTBICr  OF  COLUHBU. 

No  legislation  relating  to  fur  animals. 

FLOBIDA. 

Open  gc<i»on«. — Beaver  and  otter,  November  1  to  .Tanuary  81.    No  close  sea- 
son for  other  fur  animals. 
Trapping.— No  legislation. 
Propagation. — No  legislation. 
Botmtiea. — None  paid. 


Op«t  iiea»ons. — Opossum.  October  1  to  February  29 ;  fox,  Habersham  County, 
September  1  to  May  14.    Fur  animals  not  otherwise  protected. 

Trapping. — Permission  of  owner  required  to  trap  on  lands  of  another.  Hunt- 
log  license  required  to  trap  outside  one's  o^mi  mltltla  district;  fees  for  State 
license,  nonresident,  $15;  resident,  $3;  county  license,  $1. 

Propagation, — No  restrictions  on  propagation  of  unprotected  fur  animals. 

Bounties. — None  paid. 
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BAWAIL 

Hawaii  has  no  wild  animals  valunble  for  fur.  There  are  no  restrictions  oj 
the  iirotmgHtluii  of  fur  animals,  ex<;ept  that  mongooses  and  rabbits  may  no 
be  kept  or  bred.     Pet  rabbits  may  be  raised.  If  kept  In  confinement 


Oiien  icasonH. — Beaver,  otter,  marten,  mlnb,  muskrnt,  raccoon,  fox,  and 
fisher,  Octoher  1  to  Murcli  31  \  bear  unprotected.  Predatory  animals — mouDtalo 
lion,  wolf,  fojote,  lynx,  bobcat.  Jack  mbblt,  skunk,  and  weasel,  unprotected. 

In  Black  Lake  Gaiiie  Preserve,  beaver,  otter,  marten,  fisher,  fox,  mink,  and 
wolverine  are  protected  at  all  times ;  mountain  Hon,  bear,  lynx,  wolf,  coyote, 
and  wildcat  may  be  destroyed  by  game  warden  or  duly  authorized  perstn^ 

In  Payette  Game  Preeer?e,  bear,  lynx,  wolverine,  fox,  ottra',  beaver,  martoi. 
mink,  and  flRher  are  protected  at  all  times;  mountain  lion,  dndter  wolf,  coyote, 
and  wildcat  may  be  l<illed  by  game  wardens  or  duly  authorized  persona. 

In  Selway  and  Blfc  Lost  River  Game  Preserves,  beaver,  otter,  marten,  flsber, 
fox,  and  mink  are  protected  at  all  times ;  mountain  Uoo,  bear,  lynx,  w<riX,  coyote 
wolverine,  and  wildcat  may  be  killed  by  game  wardens  or  duly  authorficii 
persona.  In  Big  Lost  River  Preserve,  badgers;,  weasels,  skunks,  and  rabbits 
may  be  killed  by  anyone  without  permit. 

In  Big  Creek  Game  Preserve,  I>eaver,  otter,  marten,  fisher,  fox,  and  mink 
are  protected  at  all  times;  mountain  lion,  lynx,  timber  wolf,  coyote,  and  wUil- 
cat  may  be  killed  by  game  wardens  or  duly  authorized  persons. 

Trnpping.—IAfenae  required  to  trap  fur-bearing  animals:  Resident,  $S;  nra- 
resident,  $25;  alien,  $50.  Issued  by  warden,  deputy,  or  authorized  agoL 
Licensed  trapper  must  uiake  vertfled  report  at  end  of  seasoo  of  number  and 
kind  of  fur  caught,  where  sold,  and  the  price  received  therefor.  Skins  of  fur  or 
other  animals  legally  taken,  within  or  without  State,  may  be  possessed  or  sold 
at  any  time.  Unlawfnl  to  destroy,  disturb,  or  remove  traps  of  licensed  trapper. 
Unlawful  to  use  fleeb  of  any  game  bird  or  game  animal  for  bait  In  trailing  or 
taking  fur-bearing  animals.  Mnskrats  may  be  destroyed  in  Irrigated  districts, 
but  muskrat  houses  may  not  be  dlstnrbed  except  under  permit  of  State  waniea 
to  protect  private  or  public  ditch  or  water  course.  Person  may  i««tect  own 
premises  from  depredation  of  fur-bearing  animals,  under  penult  from  State 
warden. 

Propagation. — Permit  from  State  warden  required.  Pcnnlttee  most  mate 
verified  yearly  report  showing  number  of  animals  kept  in  captivity,  number 
sold,  and  number  on  hand. 

Bounties. — Coyote,  lyns,  or  wildcat,  ?2,50  each;  bear  or  wolf,  $10;  monntaii 
Hon,  !25;  paid  from  predatory  wild  animal  funds  administered  through  the 
State  live  stock  sanitary  board.  Bounty  of  2  cents  each  on  pocket  gopher, 
ground  squirrel,  and  prairie  dog;  fund  raised  by  taxation;  administered  Uke 
predatory  wild'  aniinal  fund. 

ILLINOIS. 

Open  seafotts. — Raccoon,  mink,  muskrat,  skunk,  opossum,  fox,  and  otter. 
Koveniber  1  to  Unrcb  15.  Possession  of  green  hides  of  fur-bearing  aQlmals 
prohibited  escept  from  November  1  to  March  25. 

Trapping. — License  required  to  trap  fur-bearing  animals:  Resident,  fl;  non- 
resident, $10.50.  Issued  by  county,  city,  or  village  clerk.  Espires  March  15. 
Licenses  not  required  of  landowners  and  tenants  and  members  of  families  to 
trap  during  open  season  on  the  lands  on  which  they  reside.  License  not  issued 
to  person  under  16  years  of  age  without  written  consent  of  parent  or  guardian. 
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Holder  of  a  tlcense,  wltMn  30  days  after  Its  expiration,  must  report  all  hidea 
of  far-bearing  animals  taken,  sold,  sblpped,  or  dealt  In,  together  with  names 
and  addresses  of  persons  to  whom  sold  or  shipped. 

DnlBwfnl  to  use  spear  or  almUar  de%-lce  for  hunting  or  taking  fur-bearing 
anttoals,  or  esploslves.  ehemiculs,  or  mechanltal  devices  or  smokers  of  any  kind 
to  drive  them  out  of  their  burrows,  dens,  or  hounes.  Houses  and  dens  of  fur- 
bearing  animals  protected  except  when  they  obstruct  a  public  or  private  ditch 
or  watercourse.  Use  of  automobile  or  vehicle  propelled  by  mechanical  power, 
or  the  lights  thereof,  or  ferret  la  banting  or  tuklng  fur-bearing  animal  pro- 
hibited. Unlawful  to  trap  on  lands  of  another  without  permission  from  owner, 
agent,  or  occupant, 

Propagation. — Permit  Is  required  to  conduct  a  fur  farm  on.  which  protected 
animals  are  reared ;  fee,  $2. 

Bounties. — None  paid  by  State.  Counties  may  at  their  discretion  pay  bounty 
on  ground  hog  and  crow. 

INDIANA. 

Open  teafont. — Beaver,  raccoon,  fox.  otter,  opossum,  and  skunk,  November 
£0  to  February  1 ;  mfnk  and  muskrat,  November  1  to  March  31.  Muskrat  houses 
protected  at  all  times  except  when  obstructing  ditches  or  watercourses. 

Trapping. — Nonresident  trapper  requires  license  (fee,  $15.30).  Trapping  on 
hinds  of  another  without  written  consent  of  owner,  occupant,  or  lessee  Is 
unlawful.  Traps  set  on  such  lands  must  be  placed  within  burrow  of  animal 
or  a  hollow  log  and  must  be  visited  at  least  once  in  each  36  hours.  Protected 
far  animals  may  be  killed  at  any  time  on  one's  own  premises  to  protect 
pr(^>erty. 

Propagation. — All  birds  and  animals  raised  In  captivity  are  considered 
domestic  stock,  and  the  owner  may  possess,  sell,  ship,  transport,  or  otherwise 
dispose  of  them  without  regard  to  laws  regulating  the  killing  and  disposition 
of  wild  birds  and  animals. 

Bounties. — Crow,  10  centa  each;  may  be  paid  by  counties.  Boards  of  county 
commissioners  are  authorized  at  their  discretion  to  pay  bounty  on  wolf,  fox, 
woodchnek,  owl,  or  hawk. 

IOWA. 

Open  teatoiM, — Beaver,  mlok,  otter,  and  muskrat,  November  15  to  March  15 ; 
may  be  destroyed  at  any  time  to  protect  public  or  private  property.  Muskrat 
bouses  are  protected  at  all  times.  Possession  of  beaver,  mink,  otter,  or  musk- 
rat  is  lawful  only  during  open  season  and  first  five  days  of  close  season. 

Trapping. — Hunting  license  required  for  trapping;  fee,  resident,  $1;  non- 
resident, «10.50. 

Propagation. — No  restrictions  except  as  to  possession  of  protected  species. 

BourUiet. — Adult  wolf,  $20;  wolf  cub,  $4;  wildcat,  $1;  paid  by  county. 
Boards  of  supervisors  of  counties  may  allow  boanty  on  crow,  ground  hog, 
pocket  gopher,  or  rattlesnake. 

KANSAS. 

Open  »ea»on». — Muskrat,  sknnk,  mink,  raccoon,  opossum,  and  civet  cat,  Novem- 
ber 15  to  March  15.    No  open  season  for  heaver  or  otter  nnUl  1921. 

Trapping. — The  owner  or  legal  occupant  of  land  may  destroy  fur-bearing 
animals  protected  by  law  when  such  animals  are  destroying  poultry  or  damag- 
ing other  property.  Unlawful  to  hunt  or  kill  any  wild  animal  upon  the  lands 
of  another  without  his  written  permission. 

Propagation. — No  legislation. 

Bouniie*. — Coyote,  $1 ;  wolf,  $5 :  crow  and  pocket  gopher,  6  cents  each ;  paid 
by  county. 
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KBNTUCKY. 

Open  seasons. — Beaver,  mink,  racwxin,  otter,  opossum,  and  sfeunk,  Novemtwr 

15  to  December  31 ;  but  raccoon,  opossum,  skunk,  and  mink  may  also  be  taken 
and  killed  hj  dog  or  gnn,  October  1  to  Febrnary  15. 

Trapping. — Written  consent  of  owner  or  lessee  required  to  trap  on  lands 
of  another.  Traps  must  be  set  18  tncbes  or  more  within  a  hole,  cave,  or 
hollow  log,  and  must  be  visited  within  each  36  hours.  Traps  set  unlawful])' 
may  be  seized  or  destroyed  by  anyone.  Fur  animals  may  be  killed  at  any 
time  on  one's  own  premises  to  protect  property. 

PropagatUm. — No  legislation. 

XOtnslANA. 

Open  season*. — Bear,  November  1  to  February  15  <uiay  not  be  trapped); 
muskrat,  mink,  otter,  raccoon,  skunk,  fox,  and  opossum,  November  1  to  Febru- 
ary 15;  beaver,  no  open  season. 

Tropp in j;.— License  for  trapping  Is  requlre<l;  fee,  resident,  $2;  nonresident, 
?15.  Muakrats  may  be  taken  at  any  time  within  5  miles  oj  any  levee,  and  ma| 
be  killed  by  the  owner  of  land  Tipon  which  they  are  destroying  property. 
Skins  of  animals  hilled  in  open  season  may  be  possessed  In  close  season.  Wild 
ducks  may  not  be  used  for  trap  bait. 

Propagation. — Fur  animals  for  breeding  purposes  may  not  be  captnred  *^^ 
Ing  the  close  season.  Permit  from  the  department  of  conservation  is  required 
to  Import  wild  quadrupeds  Into  the  State  or  to  export  them  from  the  State. 

Botmties. — None  paid. 

MAINE. 

Open  teasons. — All  fur  animals  (except  beaver,  muskrat,  raccoon,  bear,  bob- 
cat, Canada  lynx  (loup  cervler),  and  weasel),  October  15  to  Febmarj'  29;  mnsk- 
rat,  October  ]5  to  May  14;  raccoon,  Aucust  15  to  February  28.  No  opt'n  season 
on  beaver  except  when  declared  by  the  commissioner  of  Inland  fisheries  anil 
Eame.  No  close  season  on  bear,  bobcat,  Canada  lynx  (lonp  cervler),  or  weasel- 
Unlawful  to  tiiinsport  or  dispose  of  a  beaver  skin  without  official  seal  of  coni- 
mlssloner  attached. 

Trapping. — Special  beaver  trapfiInK  license,  ^nxKl  only  In  teirltory  opened  to 
beaver  trapplnK  by  commissioner,  fee  J25.  Trappers  in  nnorganiEed  townsMps 
of  the  State  are  required  to  tJike  out  an  annual  license  escept  for  bear  and  bob- 
cat <fee  SIO),  and  on  or  before  December  15  of  each  year  mnst  make  such  report 
as  the  commissioner  of  inland  Osherles  and  game  may  require.  Any  person  who 
sets  a  trap  in  an  organized  county  or  Incorporated  place  must  obtain  written 
consent  of  the  owner  or  occupant  of  bind  on  which  the  trap  is  set,  and  mast 
visit  such  trap  at  least  once  In  every  24  honrs  and  remove  animals  caught  All 
traps  must  be  plainly  martied  with  owner's  name  and  a<1dres8,  either  by  having 
the  same  stamped  on  the  trap  or  on  a  metal  tag  flrmly  attached  to  It,  A  bear 
trap  must  be  IncUjsed  In  a  "  hut." 

Dealers  In  skins  of  fur  animals  must  each  year  take  out  a  license  (fee.  State, 
$25 ;  county,  $2)  to  engage  Iji  this  trade  and  mutit  keep  a  record  of  transactions 
and  forward  same  to  the  commissioner  of  inland  fisheries  and  game  on  or  before 
December  20,  Putting  out  poison  for  wolves,  foxes,  dogs,  or  other  animals  U 
forbidden  under  penalty  of  fine  or  Imprisonment. 

Traps  may  not  be  set  witliin  25  feet  of  a  muskrat  house.  (Special  laws  in 
southern  Oxford  and  certain  territory  In  Washington  County.)  On  complaint 
by  landowners  of  damage  done  by  beavers,  the  commissioner  of  Inland  fisheries 
and  game  has  authority  to  declare  an  oiicn  season  for  beavers  on  lands  where 
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damage  occurs.  Any  person  may  lawful);  kill  tioj  wild  animal,  except  beaver, 
foQild  destroying  his  property.     Unlawful  to  dig  out  a  fox  den  at  any  time. 

Pmpaffatton. — Permit  required  to  rulae  fur  animals  (fee,  $2).  Protected 
gpedes  may  be  taben  nnder  special  permits  by  llccnBed  trappers  for  breeding 
purposes.    No  animals  may  be  imported  into  tlie  State  without  permit 

BoitnUet. — Bobcat  and  Canada  iyni  (loup  cervler),  JlO  each;  paid  by  State. 
Claim  for  bounty  must  be  made  within  five  days  after  kilting  or  return  from 
trip  OD  which  killing  was  done.  Bounty  on  bears,  $5  each ;  paid  by  State,  claim 
to  be  made  within  10  days  after  killing. 

UAXnJkSD. 

While  the  State  has  recently  adopted  a  uniform  open  season  for  game,  the 
mantles  still  regulate  the  taking  of  fur  animals.  The  State  law  of  1900  (ch. 
371)  protecting  otter,  raccoon,  and  muskrat  between  April  1  and  January  1  was 
smended  until  It  applied  to  only  six  counties  In  1912  (ch.  843),  some  of  which 
also  have  local  laws  that  take  prect^ence.  Local  laws  providing  protection  to 
fur  animals  or  regulating  tlielr  ciipture  arc  in  furce  In  the  following  counties : 

jn<i0Miir  CoHitty. — BacrooD  aod  oiroBsam,  op«d  ieftson,  September  1  to  Marcb  31 :  liunt- 
iBg  UceD9i«  required  to  capture  either.  Muakrat,  opeo  goagoD,  January  1  to  April  1. 
BoaatJ  on  wtldcat.  12 ;  loi,  tl  :  bawk  or  bool  owl,  60  centa. 

Anne  Arundel  County. — Baccooo,  opeti  seaaon,  October  1  to  Jannary  SI ;  may  not  b« 
taken  betwppn  sunrlac  and  nunset ;  nnlawtnl  to  cot  down  tree  lo  obtain  a  raccoon, 
Uaakrat,  opeo  aeaaoa,  December  1  to  Uarcb  1.  Ualnntnl  at  any  time  to  destroy  mosk- 
rat  dena  or  bonaea,  DDlesa  Che  animals  are  deatroylDK  property. 

Baltimore  CouxtV' — rnlawfnl  to  set  trapn.  except  from  NoveinbiT  10  to  December  20. 
Uulairtiil  to  pursue  or  kill  raccoon  and  opouums.  elcept  trom  October  1  to  February  2S 
llndnrive)  ;  unlawful  to  hunt  them  on  Sundays  or  when  anow  covers  the  gronnd.  Per- 
mll)  to  take  certain  predatory  tur  atilmala  when  deatroylng  property  may  be  obtalnrd, 
but  incb  permlla  may  l>e  revoked  at  any  time  by  the  chief  game  warden.  Foxes  may 
not  be  shot  or  shot  at  wblle  pursued  by  dogs,  and  it  la  a  mlademeaDor  to  dig  youog 
roiea  or  rtien  trom  deoB. 

Conllne  Conttty. — Huakrat,  open  season.  December  IS  to  March  SI  ;  raccoon.  Septem- 
ber 15  to  March  ai ;  otter,  December  16  to  March  81.  Cnlawtut  (or  nonresldeotB  to 
trap  withoat  license  (Fee,  14.60).  tlnlawtul  to  dig  Into  or  destroy  mnskrat  homes  or 
deni,  except  when  aolmali  are  destroying  property,  tlnlawtol  to  use  reflector  or  artlfl- 
clal  light  In  taking  maakrats  or  otters.  Unlawtol  to  kill  a  foi  except  by  honnds  In  a 
boot  or  when  the  foi  Is  deBtroylDg  ponltry. 

CofToEI  Counfp.' — Unlawful  to  kill  foi  except  by  bounds  tn  a  bunt  or  when  the  fox  la 
deetroylng  iWQltry. 

CeviX  Cmnty. — Huskrat,  open  seaMin,  I>ecember  1  to  February  28  (29)  ;  may  be  takes 
only  by  trapping. 

Cfiiwls*  CoHHtir. — tlnlawtul  to  shoot  maalir*ts  on  Nanjemoy  Creek  and  Ctlbutarles  by 
lid  ot  ll^t. 

DOTchnter  Coantir. — Open  seaaon,  raccoon.  November  10  to  March  14 ;  otter,  January 
1  lo  March  SI  (State  law)  ;  mnskrat,  January  1  to  March  IS  (local  law).  Onlawtul  ta 
eboot  muskrata  or  to  use  attlflclal  light  in  taking  them.    Botiuty  on  crow,  5  cents. 

fredericlc  Counlu- — All  tnr  animals,  open  season,  November  15  to  February  2S  (29), 
but  nl^t  hnntlng  with  dogs  for  raccoon  or  opossum  la  lawful  at  any  time.  Bounty  on 
■ildcat  f2 ;  mink  or  fox.  tl ;  weasel,  owl,  or  bawk.  CO  cents. 

Garrett  OoutUy. — Bounty  on  panther  or  wolf,  fSO ;  wildcat,  $S ;  toi,  $1 ;  weaael,  60 

Barford  County. — Except  tor  muskrats,  trapping  la  forbidden  between  December  26 
and  Nonmber  15  o(  the  following  year.  Open  seaaon  for  raccoon,  October  2  to  Novem- 
ber 80.  Uceune  required  to  take  muskrats  or  skunks ;  fee,  resident.  fl.lS ;  nonresident. 
15.16-  Unlawful  to  trap  on  private  property  without  permlaalon  o(  owner.  Bonnty 
of  50  cents  each  on  chicken  hawk,  pigeon  bawk.  booby  owl,  oc  weasel. 

iCenl  County. — Otter,  raccoon,  and  muskrat,  open  season.  Januiiry  1  to  March  31 
(State  law).    Tnlawful  to  shoot  mndirat  or  otter  by  light  at  nlgbt. 

Uontgomerg  Otmnty. — Raccoon  and  opossum,  open  neason,  October  15  to  January  14 ; 
mnikntt,  November  15  to  February  28  (29J.  Nonresident  requires  license  to  bunt  rac- 
coon or  opoaanm  (fee.  tl6.6<l).  Setting  a  snare  or  trap  In  or  about  a  fox  den  li 
unlawful.    Bounty  on  hawks,  40  cent*. 
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FHnte  OcorvcK  Comntv. — FDlairtnl  to  hnnt.  nhoot.  or  trap  naifcratv  la  Aqoaaco  (Hatrlel 
betvpen  Uucb  IS  aod  Jamurr  1,  or  to  ve>r  tbem  at  any  time.  Bacwoa,  open  aeaaM^ 
OctobiT  1  to  JaDuarr  81 ;  may  not  be  takeo   between  Bunrlxe  and   aunset ;  unlawtal  to 

Ourrn  Annrt  Counlg. — Otter,  raccoon,  anil  muakrat,  open  scnson,  Januair  1  to  MaTCb 
31   (Htate  law>. 

Homertet  Comntj/, — Otter  and  ranoon,  open  waaon,  JannaiT  1  to  Marcb  Bl  (8t>te  i««) ; 
ujunkrat,  Jaauarf  1  to  Uarcb  IS  (local  law).     Ualawtul  at  anj  time  to  Eboot  nualuMa. 

Talbvt  Cuuntif. — Otter  and  muskral,  open  seaHuu,  Ut-cember  16  to  Uarcb  15.  Dealers 
nay  bare  sklDS  of  either  In  possession  up  to  March  31.  Unlawfol  to  take  otter  or  mask' 
rat  at  nlKbt,  except  In  trajM. 

Wa»hiiifflon  CuuDly.— Muakrat.  mtnli.  skunk,  opoeaum.  and  otter,  opeo  aeasoa.  Decem- 
ber 1   to  Mari'h  31.      I'Dlawral  to  shoot  faxes  wUle  they  are  being  cbased   by  dogs. 

n'lronlro  Counfgj. — Ott-r,  mink,  and  muakrat,  open  aeaBOU.  January  1  to  April  1. 
JtuHkrats  may  be  takeo  only  by  trapa  and  niukrat  hoosea  are  protected  at  all  ttaics. 

Woree»ter  Coimtfi. — Uoakrat.  otter,  and  mink,  open  aeasoii,  January  1  to  April  1. 
I'Qlawful  to  trap  on  lands  or  marshes  of  another  vllhout  pernilaelon.  DniawtuI  la 
cbnso   foi  with  doga,  Marcb  10  to  Augost  31,  Or  to  shoot  any  fox  while  It  Is  {nirsned 

Bounties. — A  State  bounty  of  50  cents  each  on  bird  hawk  or  cMcken  hawk 
killed  in  tlie  State,  paid  from  the  State  game  protective  fund. 

MA8SACHU3ETTS. 

Ope)i  neaaons. — Raccoon,  October  1  to  December  31.  No  close  seasoa  for 
other  fur  atiimals. 

7't'((ji;;i«£;.^I'oi3on  may  not  be  nsed  to  kill  antrnftla,  ezc^  rats,  woodcbacks, 
or  other  pests  on  one's  own  premises.  The  use  of  steel  traps  with  spread  of 
over  0  Indies  atiil  "  choke"  traps  with  greater  opening  than  6  Inches  Ls  unlaw- 
ful, as  Is  also  the  use  of  snares  or,  except  with  conseot  of  landowner,  at 
scented  halts.  Traps  may  not  lie  set  on  fnctosed  lands  of  another  witlioat 
written  consent.  Traps  nrasl  be  Tlslfed  nt  least  once  in  24  hours.  Animals 
"  may  be  taken  from  traps  on  the  Lord's  day,"  but  traps  may  not  be  set  or 
reseL    Introduction  of  foses  or  raccoons  In  Dukes  Count;  13  pndilMted. 

FropagatUnt. — No  le^slatloD. 

Bounf 'Vs.— Seals,  $2;  wildcat  or  lynx,  $5;  paid  by  town,  but  refunded  by 
county. 


Open  sea«<jiiB. — Beaver  (under  special  license),  Korember  1  to  April  15;  otter, 
mink,  flfiher,  and  marten,  November  10  to  February  14 ;  raccoon,  October  15  to 
December  31;  rouskrat,  north  of  Range  20  north,  October  16  to  April  14;  aootb 
<>t  ItuuKe  21  north,  December  IG  to  Uarch  31.  No  close  season  tor  slrank.  bear, 
wolf,  coyote,  for,  lynx,  and  wildcat. 

BadRer.  bcuver,  and  muskrat,  In  and  ivithin  2  miles  of  any  city  public  park 
contitiulnp  over  200  acres,  of  which  150  acres  or  more  is  woodland,  no  open 

Trapping. — License  required  for  trapping,  or  hunting  bear  and  other  nnpro- 
tected  animals;  fee,  resident,  $1;  nonresident.  $10.  A  special  license  (fee,  SIO) 
hi  required  for  trapping  beaver^i.  Sudi  license  permits  tbe  taiciug  of  15 
I>eaTer6,  not  more  tlian  4  from  a  single  colony.  Unlawful  to  destroy  benTei 
houses  or  dams  or  to  have  carcass  or  sktn  <n  possession  without  license  seal 
attacheil.  Unlawful  to  molest  dens  of  fur  animals  or  to  use  spears,  eititlosives. 
cbemicals,  nioi-hanlcal  devices,  or  smokers  to  drive  animals  from  their  tioleB 
or  homes ;  unlawful  lo  destroy  beaver,  muakrat.  or  skunk  den  or  home,  ta  sboot 
mnskrats,  or  to  set  a  trap  within  6  feet  of  a  muskrat  house  or  hole,  or  to  possns 
carcass  or  skin  of  fur  animal  killed  In  close  season.    Fur  aulmala,  except  beavera 
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may  be  deetroyed  on  one's  own  premises  to  protect  property.  Uolawfol  to  trap 
ou  State  gnme  refuges. 

Propagation. — Aonual  license  (fee,  $S)  required  to  engage  In  raising  fur 
aolmals.  Live  animals  and  skins  of  animals  raised  In  capHvltj  must  be  tagged 
(fee,  5  ceDts  for  each  tag). 

Bountiet. — Wolf,  $35;  wolf  cub  tuder  6  months,  $15;  coyote,  same  as  wolf; 
wildcat  or  lynx,  S5 :  fux,  $1 ;  weasel,  wooddiuck,  hawk,  or  owl,  50  cents ;  paid  by 
county,  half  refunded  by  State.  Board.s  of  supervisors  may  pay  additional 
bounties. 

MINNESOTA. 

open  aeatont. — No  open  seaaoD  for  beaver  or  otter ;  raccoon,  October  15  to 
Uareb  1 ;  mlak,  fisher,  marten,  and  maskrat,  December  1  to  April  1.  Black 
bear,  skunk,  weasel,  wildcat,  lynx,  awi  fox,  unprotected.  The  commiBsiouer,  la 
bis  Judgment,  may  isBue  licenses  (fee,  $1;  bond,  $500)  to  trap  a  limited  number 
of  l)efiTer  In  any  locality;  aklna  of  beaver  taken  under  proper  license,  when 
tagged  wEth  a  $3  tag,  may  be  bought,  sold,  or  transported  at  any  time. 

Tmppinti.'-Trapping  license  issued  to  reslOentx  only,  fee  $1.  Unlawful  to 
molest  or  destroy  muakrat,  mink,  or  beaver  house,  den,  dum,  or  iibiitlng  place  at 
any  time  or  to  bunt  these  animals  with  dogs.  Mink,  fisher,  and  marten  may  be 
taken  Id  any  manner,  and  muakrat  may  be  taken  by  trapping  only.  Unlawful 
to  take  red  fox  cul>s  for  abipm^it  out  of  the  State.  If  any  of  these  animaia 
are  damaging  property  the  owner  may  obtain  a  permit  to  kill  them  and  destroy 
their  houses  or  dams.  Skins  or  pelts  l^ally  taken  may  be  possessed,  bougbt,  or 
Bold  at  any  time.  Package  or  receptacle  containing  wild  quadruped  or  part 
tbereof  when  transported  by  a  common  carrier  must  have  attached  a  proper 
coupon  tag  bearing  signature  of  licensee  shipping  same,  and  show  his  address 
and  license  nnniber,  together  with  Dumber  and  kinds  of  wild  anlmalB  or  parts 
thereof  contained  Id  the  sblpment 

Propagation. — Wild  animals  raised  In  captivity  under  a  $1  permit  from  tbe 
State  game  and  flsb  commissioner  may  be  sold  (or  breeding  or  stocking  pur- 
poses at  any  time,  and  under  regolatlous  of  the  commissioner  may  be  killed 
and  any  part  thereof  sold  or  transported.  Under  regulatloag  of  the  coniml»- 
aloDer,  wild  animals  may  be  captured  during  the  open  season  for  breeding  pur- 
poses. 

Bownltes. — Wolf,  $7.50;  cub  wolf,  $3  (paid  by  State).  County  or  town 
boards  may  otter  bounty  on  wolf,  gopher,  ground  squirrel,  groundhog,  rattle- 
snake, crow,  or  blackbird. 

MISSISSIPPI. 

Open  season*.— Bear.  November  1  to  end  of  February. 
Trapping. — No  legislation.' 
FropugalUm. — No  Ic^^slatioa. 
fiotmliM.— None  paid. 


Often  leasons. — All  fur  animals,  Novemt>er  1  to  January  31. 
Trapping. — Wild  fur-bearing  animals  may  be  destroyed  at  any  time  and  In 
anj'  wB^-  to  protect  premises  from  their  depredations,  and  pelts  of  animals  so 

killed  may  be  removed  and  marketed  in  the  usuul  way.     Unlawful  to  sell  or 
(rftec  for  bale  pelts  of  fur  animals  taken  out  of  season.     Written  permission 

'The  act  for  prorectlon  of  game  aad  fur  snimala  (1916,  eh,  D9)  wa»  defeated  tiy  refer- 
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required  to  trap  on  lands  ot  another.  Use  of  poison  pr<Aiblted  Id  taking 
any  protected  animal 

Propagation. — Permits  to  capture  for  propagRtlng  purposes  may  be  obtained 
from  the  State  game  and  fish  commissioner,  fee  $5.    Breeder's  permit,  fee  $5. 

Bounties. — Adult  wolf  or  coyote,  $C ;  young  wolf  or  young  coyote,  $3  ;  paid 
by  count;  and  one-half  refunded  by  State. 

MONTANA. 

Open  aeagont. — Marten,  September  15  to  May  1.  Bearer  may  be  taken  only 
under  a  Ik'ense ;  pruvliU'd,  taxgrnyers,  owners  of  real  estate,  or  their  authorized 
agents,  may  kill  beaver  on  their  own  premises  for  the  protection  of  tbelr 
ditches,  dams,  etc.,  but  such  killing  must  be  reported  In  writing  to  the  State 
game  warden  within  30  days.  The  shins  of  animals  so  taken  may  be  shipped 
or  sold  under  permit  from  the  warden  by  the  persons  killing  the  animals,  but 
permittees  are  required  to  rei>ort  name  of  purt-haser  and  number  of  skins  sold. 

Trapping. — License  (fee,  $1.50)  required  for  trapping,  except  for  woItcs, 
coyotes,  and  mountain  lions.  Special  license  required  for  trapping  beavers, 
Bud  permit  required  to  sell  beaver  skins.  Special  license  (fee,  $5)  required 
for  trapping  on  State  game  preserves.    Alarten  trapping  license,  fee  fl. 

Propaffatton. — No  legislation. 

floitfKfed, — Grown  wolf,  $15;  wolf  pup,  coyote,  or  coyote  pup,  $2.30;  moun- 
tain lion,  $10;  paid  from  State  bounty  fund  raised  by  tax  on  live  stock. 


Open  aeagofis. — Muskrat,  opossum,  and  otter,  November  20  to  March  20; 
Bkunk,  raccoon,  September  20  to  Mari'h  20 ;  mink,  December  1  to  January  31. 
Unlawful  to  destroy  muskrat  houses  on  premfses  of  another.  Beaver,  no  open 
season,  but  If  the  animals  are  damaging  property  a  permit  to  destroy  them  may 
be  obtained  from  tbe  chief  deputy,  game  and  fish  commission.  No  close  season 
for  other  fur  animals;  any  except  beavers  may  be  taken  at  any  time  on  one's 


Trapping. — Trapping  license,  resident  $2;  nonresident  or  alien,  $10,  Un- 
lawful to  trap  on  premises  of  another  without  consent  of  owner, 

Propagation.~No  legislation. 

Bounties. — Such  counties  as  have  at  any  general  election  voted  to  pay 
bounties,  pay  for  wolf,  $3 ;  wildcat  or  coyote,  $1 ;  mountain  lion,  $3. 


Open  tea»on». — No  close  season  except  on  beavers,  which  may  not  t>e  taken 
until  Januarj-  1,  1920. 

Trapping. — No  l^lslation. 

Propagation, — License  (fee,  $10.  paid  anually  to  county)  required  from  those 
who  wish  to  propagate  game  or  fur  animals  (except  beaver).  Animals  on 
breeder's  own  lands  may  be  taken  at  any  time  for  propagation,  and  those  held 
in  captivity  by  holder  of  license  may  be  sold  at  any  time.  No  bounty  may  be 
collected  on  noxious  species  raised  in  captivity. 

Bountiet. — Mountain  lion,  $5;  lynx  or  wildcat,  $2;  paid  by  county.  Counties 
I<ny  bounty  of  H  cents  each  for  pocket  gophers  when  at  least  100  beada  are 
presented  at  one  time. 

The  State  board  of  live-stock  commissioners  is  authorized  to  pay  bounty 
from  funds  derived  from  tax  on  horses,  cattle,  and  hogs.  The  rewards  arev  for 
coyote,  coyote  pup,  wildcat,  or  lynx.  75  cents  each;  mountain  Hon,  $5." 

'  Ko  bounties  hsve  been  paid  under  the  prorlsloDa  ot  this  law. 
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The  State  board  of  sheep  (roniiulssloiiers  la  authorlcwt  tn  pay  Iwiinty  from 
fonds  derive*!  from  tax  on  sheep,  ttie  pHymenta  being  the  same  as  those  made 
1^  the  boartt  of  llve-atocfc  com mlsai oners." 

NEW  HAMPSHIRE. 

Open  Kfntoni. — All  for-bearlng  nnimnla,  except  bedver,  November  1  to  Febni- 
«Tj-  29,  eicept  mnabrata  may  be  tahpn  from  the  waters  of  tlie  Connecticut 
River  from  Noremher  1  to  Mnrch  31.  No  open  season  for  beaver.  Rnocoona 
and  foxes  may  be  taken  by  use  of  dog  and  gun  during  October, 

Trapping. — Fur-bearing  animals  defined  as  beaver,  otter,  marten,  sable,  mink, 
rapcoon.  Usher,  fox,  sinink,  and  raashrnt.  The  right  of  anyone  to  tcill  preda- 
tory fur  animals  at  any  time  when  destroying  domestic  animals  or  fowls  1(* 
ETatited.  Skins  legally  tahen  may  he  bought  or  sold  at  any  time.  No  pergon 
may  destroy  a  muakrat  house  or  set  a  trap  therein,  thereon,  or  at  the  entrance 
thereof.  No  person  may  trap  upon  lands  of  which  he  Is  not  owner  or  lessee. 
All  traps  must  be  legibly  marked  or  stamped  with  trapper's  name,  and  must  ho 
visited  at  least  once  In  24  hours.  It  Is  an  offense  punishable  by  a  fine  to  take 
traps  of  another  or  remove  fur  animals  from  them.  Unlawful  to  use  Bpring 
gun.  snare,  or  poison  in  taking  fur  animals.  Bear  traps  must  be  safeguarded 
In  a  substantial  manner.  License  for  trapping,  except  on  private  lands,  Is 
required ;  fee,  resident,  $1 ;  nonresident,  J15.  Trappers  are  liable  for  any 
damage  to  domestic  animals  by  traps. 

Unlawful  to  tear  down  or  destroy  any  fence  or  wall,  leave  open  any  gate  or 
bars,  or  trample  or  destroy  any  -crop,  on  land  of  another,  while  trapping  or 
purSQlug  any  wild  animals. 

Propagation. — Permit  (fee,  $2)  required  to  propagate  fur  animals,  game,  or 
Bsh. 

Bounties. — Bear,  $5;  h«lgebog,  20  cents;  wildcat,  S5;  paid  by  State. 

NBW  JBRSET. 

Open  acOHons. — Skunk,  mink,  muskrat,  and  otter,  November  15  to  April  1 ; 
r&ccoon,  October  1  to  December  15.  Beuver,  unlawful  to  trap,  take,  kill,  or 
liave  In  possession  at  nuy  time.  The  board  of  Qsh  and  game  commissioners  moy 
grant  permits  to  huut  foxes  with  hound  and  firearms  from  the  lust  day  of 
the  open  season  for  quail  (December  15)  to  May  31. 

Trapping. — Skunks,  minks,  muskrats.  and  otters  may  not  be  taken  In  close 
season,  except  that  muskrats  may  be  destroyed  by  owner  of  canal  or  dam  which 
they  are  destroying.  Muskrats,  skunk,  mink,  otter,  may  be  taken  by  trap  only, 
except  In  Salem  County,  above  Mill  Creek,  where  they  may  he  taken  In  open 
season  by  firearms  and  light.  It  Is  unlawful  to  disturb  the  lodge  or  nesting 
chamber  of  muskrats,  lo  molest  traps  set  by  another,  or  to  appropriate  or  take 
animals  caught  in  such  traps. 

Propagation.— 'So  restrictions  except  those  Imposed  by  close  seasons,  during 
which  wild  auimala  may  not  be  taken  for  breeding  purposes.  Breeder's  license, 
fee  Jo. 

Bountlei. — Fox,  $3;  paid  by  cooulles. 

NEW  MEXICO. 

Open  aea«ona. — No  dose  season  for  fur  anlnula,  except  beavets,  which  are 
protected  at  all  tlmeB;  provided,  wlien  beavers  are  destroying  property  they 
■nay  be  killed  under  penult  from  state  game  and  lisb  warden. 


>  No  boQDtles  have  been  paid  uodet  the  pravlaloDg  ot  this  li 
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Trapping. — No  legl elation. 

Propagation. — Permit  from  State  game  warden  reqalred. 
Sounder. — Coyote,  wildcat,  or  lynx,  $2;  wolf,  $1S;  pantber  or  mooDtJUn  Hob, 
$10 ;  paid  from  county  wlld-anlmal  fund,  raised  by  tax  on  property. 

NEW  TOKK. 

Open  »ea»on*, — Mink  and  sable  November  10  to  March  IS ;  raccoon  may  be 
taken  otherwise  tbau  by  trapping  in  the  Catskill  Park,  October  1  to  March  15; 
raccoon,  el'Bwhere  in  State,  November  10  to  February  10 ;  skunk,  November  10 
to  February  10,'  muskrnt,  November  10  to  April  20.    No  open  season  for  beaver. 

Trapping. — License  required  for  hunting  or  trapping;  fee,  resident,  $1.10; 
nonresident,  $10.  Mnskrat  houses  may  not  be  molested,  Injured,  or  disturbed, 
nor  the  animals  shot  at  any  time.  Skunks  may  not  be  taken  by  the  aid  of  dogs 
or  by  digging  out  or  driving  them  from  dens  or  holes  by  smoking  or  the  use  of 
chemicals;  if  Injuring  property,  they  may  be  taken  at  any  time  and  Id  any 
manner,  but  the  skins  of  animals  so  taken  shall  not  be  possessed,  sold,  bongbt,  or 
trafficked  In.    Unlawful  to  set  traps  during  close  season. 

Propagation. — All  protected  fur  animals  may  be  kept  alive  In  (laptlvlty  for 
propagation  and  sale,  provided  a  license  be  obtained  from  the  conservation 
commission  (fee,  $5),  No  fur-bearing  animals  may  be  kept  which  ore  taken 
vrlld  during  closp  season  for  such  animals  (unless  taken  under  license);  nor 
may  they  be  disposed  of  during  close  season.  The  conservation  commission  la 
authorized  to  Is^ue  license  to  capture  animals  for  propagation;  fee  for  per- 
mit, $1. 

Soun(te«.— Panther,  $20,  paid  by  State;  none  paid  since  May,  1884. 

NOKTH  CAROLINA. 

[More  than  half  of  the  100  counties  In  the  State  have  local  laws  relating  to 
fur  animals,  and  Information  regarding  open  seasons,  license  requirements,  and 
trapping  and  hunting  restrictions  may  be  obtained  from  the  secretary,  Audubon 
Society  of  North  Carolina,  Raleigh.] 

NOKTH  DAKOTA. 

Open  reasons. — Mink  and  muskrat,  November  16  to  April  14;  otter,  no  open 
sfason ;  beaver,  January  10  to  March  10.  Only  licensed  trapper  may  take 
beaver,  but  not  upon  posted  lands.  Possession  of  green  bides  of  mink  or  musk- 
rat  Illegal  after  April  19. 

Trappmg. — Licenses  are  required  of  persons  over  16  years  of  age  to  trap 
except  on  their  own  lands;  fee,  resident,  $2;  nonresident  (mink  and  muskrat 
only),  $25.  The  protected  fur  animals  are  mink,  muskrat,  otter,  and  beaver; 
but  minks  and  rauskrats  may  be  killed  at  any  time  by  owner  of  ^operty  de- 
stroyed by  them.    Muskrat  houses  are  protected  at  all  times. 

Propagation. — The  State  game  and  flsh  board  Issues  permits  (fee,  $5)  to 
breed  and  domesticate  mink,  muskrat,  skunk,  and  raccoon,  and  also  permits  to 
sell  or  ship  them  when  raised  In  captivity.  Under  permit  from  board  and  $500 
bond,  wild  fur  animals  may  be  taken  at  any  time  for  breeding  purposes.  An- 
nual reports  are  required  of  licensed  breeders. 

Botm(ie».— Wolf  or  coyote  (killed  within  State),  $2.50  each;  paid  from  fund 
raised  by  direct  taxation  on  all  property. 

omo. 

open  eeaaont. — Raccoon,  mink,  skunk,  and  opossnm,  November  1  to  February 
1 ;  muskrat.  December  1  to  March  1 ;  fox,  October  2  to  January  1-  Protecttd 
animals  may  be  destroyed  by  owner  of  premises  (except  on  Sunday)  when  dam- 
aging property. 
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Trapping. — Hunting  and  trapping  license  requireJ,  fws,  resident,  $1.  nonresi- 
dent, $15.  License  not  reqnlred  ©f  owners,  manngers,  tenants,  or  thdr  ohil- 
^■en  to  trap  dnrlng  open  eeason  on  own  landf  Written  permission  from  owner 
or  authorized  agent  required  to  trap  on  lands  of  another.  The  close  seamm  for 
certain  for  animals  does  not  prohibit  owners  or  tenants  of  land  from  destroy- 
ing tbem  to  protert  property.  Dl^ng  out  dens  or  smoking,  or  drowning  the 
anltnala  therefrom  Is  unlawful,  as  Is  tilso  the  destruction  of  the  tiovHe,  dm,  or 
barrow  of  any  fur  animal. 

-    Propopofton. — No  restrictionB,  except  those  which  prevent  capture  of  wild 
stock  In  close  season. 

Bonntiet. — ^Townships  pay  a  bounty  of  $1  each  on  certain  hawks  and  grent- 
liortied  owl ;  20  cents  per  doeen  on  BoEllBh  sparrows ;  aod,  under  certain  coodl- 
tlona,  10  cents  each  on  ground  hogs. 

OKLABOIU. 

Open  tetitoru. — No  open  season  for  otter  or  beaver.  Other  fur  anlmalsi,  No- 
vember 1  to  March  1.  No  open  season  for  bear  In  Goninncbe,  CadJo,  Kiuwa. 
Major,  and  Blaloe  Counties. 

Trapping/.— Unlawful  to  sell  pelts  of  fur  animals  taken  between  March  1  and 
November  1. 

Propagation.— th^  State  game  warden  issues  permits  to  propagate  fur-bear- 
ing animals,  game,  and  flsh;  cost,  S2,  together  wllh  fees  for  tanging.  Licensed 
breeders  may  sell  and  transport  animals  raised  In  preserves  under  rules  pre- 
scribed by  the  warden. 

BounUe». — County  commissioners  are  authorized  to  offer  twunty  on  pray  wotf 
($3)  and  coyote  ($1).  Bounties  on  hawks,  crows,  etc.,  paid  by  counties  <not  to 
exceed  $200  a  year  In  any  county)  are  refunded  to  county  from  Stale  game 
fund. 


Open  neasont. — Mink,  otter,  Bsher,  marten,  and  miiskrat,  November  1  to  Feb- 
ruary 28,  Inclusive.  No  open  season  for  beaver.  No  open  season  for  fur  ani- 
mals on  State  game  preserve. 

Trapping. — License  (fee,  $1)  is  required  ot  all  persons  over  16  years  of  age 
to  trap  on  lands  not  their  own.  No  flesh  of  game  animal  or  bird  may  be  used 
to  bait  traps.  Unlawful  to  remove  or  disturb  traps  of  a  licensed  trapper  on 
public  domain  or  on  lands  where  he  has  pernilsslcn  to  trap.  Licensed  trappers 
are  required  to  make  annual  reports  of  number  of  animals  caught  and  receipts 
for  for  sold.  If  beavers  or  other  for  animals  damage  property,  permits  to  kill 
tbem  may  be  obtained  from  the  Slate  board  of  Qsh  and  game  commissioners. 
SlciDs  of  such  animals  are  the  property  of  the  State,  to  be  sold  and  the  pro. 
ceeds  used  !n  paying  for  damage  to  property.  Fnlawfal  to  destroy  mnskrat 
house,  except  where  It  obstructs  ditch  or  watercourse. 

Propagation.— FermltB  (fee,  $2)  to  ke^  fur-bearing  animals  may  be  obtained 
■from  the  State  board.  No  wild  fnr  animals  may  be  taken  for  propagating 
purposes  In  close  season  nor  may  those  held  In  captivity  under  permit  be  sold 
in  that  season.     Yearly  reports  to  the  State  board  are  require<l. 

Bvunliet. — Coyote  or  coyote  pup,  $3;  adult  female,  coyote.  $4;  gray,  black, 
or  timber  wolf,  or  wolf  pup,  $2.50:  bobcat,  wildcat,  or  lynx,  $2;  mountain  lion, 
fmnther,  or  cougar.  $10;  seal  or  sea)  pup,  $2.90;  paid  by  county  and  balf  re- 
funded by  the  State.  The  State  board  Is  empoweretl  tn  pay  additional  N>untles, 
at  Its  discretion,  on  any  predatory  animal  In  order  to  protect  game;  under  this 
act  the  State  board  now  pays  for  wolf,  $20;  for  cougar,  $15.  Several  counties 
are  authorized  by  law  to  levy  a  special  tax  and  pay  bounties  on  moles,  rabbits, 
or  gophers. 
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PENNSYLVANIA. 

Open  gea»on». — Bear,  October  15  to  December  15 ;  raccoon,  September  1  to  De- 
eember  31.  No  open  season  for  braver.  Foxes  may  not  be  tr&i^>ed,  shot,  snared, 
or  poisoned  In  Delaware  Count;. 

Trapping. — NooresideDt  trappt'r  requires  license  (fee,  $X0).  UnUvrful  to 
trap  bears,  and  only  one  may  be  killed  in  a  season  or  3  to  a  camp  or  body 
of  men.  No  xteel  traps  larger  than  No.  3  size  may  be  used  for  trapping  wild- 
cats or  other  fur  animals.  Resident  rei^ulres  no  license  for  trapping,  but  hunt- 
ing licenses  required  for  killing  raccoons  or  bears,  which  are  regarded  as  "game" 
animals  (fee,  $1). 

Propagation. — Ko  restrictions  on  raising  fur  animals,  except  that  possession 
and  breeding  of  ferrets  is  unlawful  except  under  license  from  the  State 
board  of  gome  eomnilssloners ;  fee  for  license  to  breed  and  sell  ferrets,  ?25; 
to  possess  a  ferret  without  breeding,  $1. 

Bounties. — Wlldt^at.  $ij ;  fox,  $2 ;  minb,  SI ;  weasel,  $2 ;  paid  from  special 
fnnd  created  by  setting  aside  one-hslf  the  receipts  by  the  board  of  game  com- 
missioners from  gun  licenses,  Hnes,  etc. 

POBTO  RICO. 

Porto  Rico  has  no  wild  fur  animals. 

BHODE  ISLAND. 

Open  aeaaoni. — Skunk,  muskrat,  and  nilnV,  November  1  to  April  IS ;  raccoon, 
November  1  to  February  1.  Landowners  may  kill  protected  animals  on  their 
own  lands  at  any  time. 

Trapping, — Hunting  license  is  required  for  trapping,  except  on  one's  own 
lands;  fee,  resident,  $1;  nonresident,  $10;  alien,  $15;  together  with  an  addi- 
tional fee  of  15  cents  for  Issuing  license.  Unlawful  to  trap  on  posted  lands  or 
on  lands  of  another  without  written  permission.  Unlawful  to  set  wire  snares, 
or  to  use  steel  traps  with  teeth  or  with  spread  over  6  Inches,  or  choke  traps 
with  greater  opening  than  6  Inches.  Traps  must  be  concealwl  so  as  not  to 
endanger  domestic  animals  and  must  be  visited  at  least  once  In  24  hours. 

PropagatUm. — No  legislation, 

Bounties. — Fox.  $3:  crow  and  certain  hawks  and  owls,  25  cents;  paid  by 
State. 

SOUTH  CAROLINA. 

Open  seasons. — Bear,  mink,  muskrat,  opossum,  otter,  raccoon,  and  skunk, 
October  1  to  March  15 ;  fox,  September  1  to  February  15.  Foxes  and  wildcats 
may  be  killed  without  license  at  any  time  by  officers  of  the  law  and  landowners 
upon  their  own  holdings. 

Trapping. — Hunting  license  required,  fees,  resident,  county  license^  Jl.lO; 
State,  $3.10;  nonn^sldent,  $15.25.  No  license  required  of  land  owner,  member 
of  tUs  family  or,  under  his  written  permission,  an  employee  to  take  fur  animals 
on  own  land  during  open  season.  Volawful  to  hunt  on  lands  of  another  with- 
out consent  of  owner  or  manager. 

rropaifQtion.— No  legislation. 

Botinlies. — None  pa  hi. 

SOUTH  DAKOTA. 

Open  seasons. — Mink,  muskrat,  skunk,  from  noon  December  1  to  noon  Har«b 
1.     Otter  and  beaver,  no  oi>en  season. 

Trapping. — Trapping  license  required  of  residents  over  14  years  of  age,  fee 
95.  No  license  required  of  landowners  trapping  on  own  lands  daring  open 
season.    Nonresidents  trapping  license,  fev  $25. 
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No  persoD  shall  set  or  operate  more  than  75  traps  at  any  one  time.  Unlawful 
to  ahoot  muskrats,  or  to  destroy  or  molest  mnshrat  hoai^es.  except  they  may 
be  opened  without  injury  thereto  for  tlie  purpose  of  placing  traps  therein  dur- 
ing open  season.  Unlawfal  to  buy,  sell,  ship,  or  haTe  in  possession  raw  skins 
of  protected  fnr  animals  during  close  season. 

Skunk  doing  damage  around  bulldlnf:^  may  be  killed  at  any  time,  and,  under 
pemitt  from  State  game  warden,  muskrats  or  heaver  damaging  trr^tlou 
ditcbee,  ^nhoukmenta,  or  public  highways  maf  be  taken,  at  any  time. 

Propagattoa. — No  restrictlona,  exceiit  tliat  protected  animals  may  not  be  taken 
for  breeding  purposes  In  dose  season. 

Bountieg. — Counties  shall  pay  $4  for  coyote  and  $8  for  wolf,  killed  within 
the  ooDDty. 

TENNESSEE. 

Open  «ea«on».— For  trapping  fur  bearers  off  one's  own  land,  from  noon  Octo- 
ber 15  to  noon  January  15. 

Trapping. — Owner  of  land  may  hunt  or  trap  on  soch  land  at  any  time;  others 
may  do  so  only  with  written  consent  of  owner.  Steel  traps  must  he  placed 
at  least  12  Inches  within  tbe  entrance  to  n  hnle,  ciivc,  den,  or  hollow  Ior. 
Traps  and  deadfalls  ninst  be  Inspected  within  each  36  hours,  and  captured 
animals  removed ;  does  not  apply  to  trapping  wildcats  In  Lauderdale  County. 

Propaffn((o».— No    legislation.  , 

Bovntie». — Wolf  or  panther,  $2  certificate  Issued  by  county  court,  the  araoont 
lo  be  applied  on  payment  of  taxes. 

Local  iaica  of  counties: 

BlottKt  Cownfif. — Unlawfnt  to  shoot  toi,  to  trap  or  Injure  young  foiea,  or  to  destrar 
their  dens. 

Carter  ani  JofitMon  Co*ntiet. — TTnlanrnl  to  trap,  aboot.  or  kill  tox  or  to  (toatroy  foi 
den.  except  near  tann  bnlldingB  vben  their  destroy  fowls  or  live  Btoek. 

CIoIBorne,  Qrainger,  Darldtrm,  Roonc,  an4  Shell]/  Ooantlei. — Dniawfnl  to  sr-t  a  trap 
more  tbnn  BOO  yardg  from  trapp«r'ii  resilience. 

Davidson,  RoberUon,  and  Bhelby  Coanlict, — Open  aeasoii  (or  bi'nver,  mnfkrnt,  fox, 
EnlDk.  raccMD.  skunk,  and  opoaanm,  September  1  to  January  81.  Sale  of  thcae  aulmals 
or  their  skUis  rentrlcted  to  ttom  November  1  to  January  31. 

Duct  Counfj/.— Open  aeanon  for  mccoon,   miDk.  and  otter,  October  1   to  Pebmary  IS. 

Meigi  and  Rhea  roi(nt(r».— Same  prnvlalons  about  foxes  as  ta  Blount,  but  also  sale 
of  the  antmala  or  their  pelts  Is  pr<»talbited. 

Snttk  CoKBly. — Open  aeavon  for  trapping  (nr  anlualB,  October  IS  to  February  16. 

Warren  Couati/, — Open  seaaon  for  opoiiaDm.  raccoon,  and  other  (ur  animals,  ^ovembti 
1  to  February  28   (20). 

TEXAS. 

Open  $ea»ont. — ^No  dose  setison  for  far  animals. 

Trapping. — No  license  required  for  trapping,  but  on  posted  lands  consent  of 
owner  Is  necessary. 

Propagation. — Permit  must  be  obtained  from  game,  fish,  and  oyster  commls- 
Bloner  to  trap  or  transport  wild  animals  for  propagation  purpooes. 

BmtnUe*. — None  paid  by  State. 

TTTAH. 

Open  season*. — Beaver,  otter,  and  marten  protected  at  all  times.  If  beaTcrs 
destroy  property,  the  State  flsh  ami  game  commissioner  may  give  permit  to  bill, 
but  hides  must  he  delivered  to  the  commissioner  to  be  sold,  half  of  the  pro- 
ceeds from  tlie  sale  of  skins  of  beaver  so  taken  to  be  paid  as  compensation  for 
trapping  the  animals,  the  bnliince  to  be  paid  into  the  game  fund ;  possession  of 
skins  of  protected  fur  anlniala  prohibited  unless  duly  tagged  by  commissioner.  No 
close  season  on  other  fnr  animals. 
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Trapping. — No  IlceDse  required  for  trapping.  Aliens  otber  fban  bomesteaders 
are  not  allowed  to  hunt  or  trap  in  the  State. 

Propoflot ion.— No  legislation. 

Bovntiei. — Wolf,  $62.50 :  bear,  mountain  lion,  or  cougar,  $30 ;  coyote,  $4 ;  Irnx, 
or  bobcat,  $3.  Fund  raised  by  direct  appropriation  and  a  tax  of  4  mills  oq  live 
stock. 

TERHONT. 

Open  teagotu. — Mink,  otter,  and  muskrat,  Novetaber  1  to  April  30;  marten. 
raccoon,  flsher,  and  skunk,  October  20  to  March  31 ;  fox,  October  20  to  April  1 
(may  be  taken  Otherwise  than  by  trapping  at  any  time).  No  open  season  for 
beaver. 

Trapping. — License  Is  required  for  trapping,  except  on  one's  own  land ;  fee, 
resident,  60  cents ;  nonresident,  $10.50.  Persons  trapping  on  Inclosed  lands  of 
another  must  Inform  owner  of  locution  of  traps  and  must  visit  traps  at  least 
once  In  24  hours.  The  use  of  spring  guns  Is  prohibited,  and  bear  traps  must  be 
carefully  saf^uarded.  Skins  of  fur  animals  legally  taken  may  be  bought  or 
sold  at  any  time.  Unlawful  to  open  or  destroy  a  muskrat  house  or  to  place  a 
trap  at  Its  entrance.  Unlawful  to  dig  skunks  from  dens  or  to  drive  tbem  out 
by  use  of  smoke  or  chemlcala 

Propagation — The  State  flsh  and  game  commls^ouer  Issues  special  permits 
for  propagating  fur  and  game  animals  (fee,  $2  and  expense  of  tagging).  Animals 
bred  on  fur  farms  mny  be  sold  and  transported  alive  at  all  tUnes  when  bearing 
the  Identification  tags  prescribed  by  the  commissioner. 

Bounties.^-BX&ck  bear  taken  between  May  1  and  November  1,  $10;  hedgehog 
(porcupine),  15  cents;  paid  by  State.  Towns  pay  $5  bounty  on  bay  lynx  oe 
bobcat 

Local  law>t: 

8ht»r(  of  hake  Ghamplain  ti>  Biidonif  Coantv,  Poultnrj/  Blvtr  belon  CettMrt  PalU,  ant 
thort*  of  Lake  Uemphretmagoii  fn  Orleans  County. — Open  seaean  lor  mink,  mnakrat,  or 
otter,  JiDDir;  1  to  April  80. 

VISGINU. 

Open  seasong. — (Applies  to  any  county  adopting  the  law,)  All  fur  animals 
on  lands  of  another,  noon  of  October  15  to  noon  of  January  15. 

Trapping. — The  following  applies  to  any  county  after  adoption  by  the  board 
of  supervisors :  Trapping  for  fur  animals  on  lands  of  another  Is  unlawful  ex- 
cept from  noon  of  October  15  to  noon  of  January  15,  and  then  Is  lawful  only 
with  written  permission  of  landowner,  which  permission  the  trapper  must  have 
on  his  person  when  trapping.  He  must  visit  traps  at  least  once  in  36  honrs 
and  Is  liable  for  any  damage  such  traps  may  do  to  domestic  animals.  Land:- 
owner  may  trap  or  kill  fur  animals  on  his  owe  lands  at  any  time. 

Propagation. — License  required  (fee,  $25)  to  raise  game  or  fur  animala 

BounUea. — Boards  of  supervisors  of  counties  are  authorized  to  pay  a  t>onnty 
of  50  cents  each  for  goshawk  and  cooper's  hawk. 

Local  trapping  regvZatUma. — The  following  provisions  are  in  force: 

Culpeper  Counlv. — Unlawful  in  JefferBon  maglBterial  district  to  trap  loies  «irvpt  In 
November  and  December.  Traps  set  for  foxes  must  be  visited  dally  to  release  any  doc 
that  may  be  («ught. 

Fauguler  and  Loudoun  Countle*. — fDlawtul  to  take  foxes  April  1  to  August  81,  except 
by  owner  or  tonant  of  land  to  protect  property.  Unlawful  In  open  season  to  Bliaot,  tmpi 
or  poison  foxes  except  on  written  authority  of  a  landowner. 

Fauffufer  Covntu. — Supervisors  may  pay  SO  cents  bounty  an  gosbawk  and  cooper^ 
hawk,  from  surplus  derived  from  dog  tax. 

Baliftut  Connty. — Opossum,  open  seaHon,  October  16  to  January  31. 

Kittg  Oeorgt  Covittv. — Muskrat,  open  aeaaon,  December  20  to  MarcA  81. 
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Iionimttt  Coitntt. — LI<vDn«  (f«e.  f3.50>  rM|nir<'d  to  trap  mink,  muaknit.  Annli,  erptx- 
aam,  and  ra«ooD  on  lindi  of  SDOlber.  OpcD  msmd  tor  mink,  nuaknt,  and  akoBk, 
NoTctober  1  to  Fcbniary  20 ;  (or  oposaam  and  raccoon.  Octobei  1  to  Pektuar;  20. 

Xaiutmond  Countu. — Mink,  otter,  and  mnakrat,  open  seasoD,  January  1   to  Mari^h  31. 

fatrlct  CoBBti;.— WLLd  raccoon  or  oposEiim,  op«n  aeaaon,  October  15  to  Marib  14; 
S**;  roi.  September  IS  to  March  14. 

-friKoeM  dnae  Oonnty.— (lulawtnl  to  ealch,  Utf,  or  kUI  mink.  suMbnt,  w  ottei  for 
profit,  except  from  November  1  to  Uaich  14. 

Kappahonnoclc  Counly, — Unlawful  to  trap  or  bunt  OD  lands  of  anattaer  wltbout  written 
permit  from  owner. 

SceuitgiHiM  CoMtly. — Boanty  oa  crow*  airtbmliHl. 

Amheral,  Etaex,  King  Qeorge,  and  LoNcfoiin  CottRMe*  are  autboriicd  (o  paj  boont? 
of  50  cebtH  eacli  on  certain  bawka, 

WASHINGTON. 

Open  geoiOM. — Bear,  September  1  to  May  1;  at  anj  time  when  found  de- 
etr«yfng  (lomesttc  animals  (1917,  eft.  164).  No  open  season  for  beaver.  No 
closed  season  for  other  fur  antmala. 

Trapping. — Trapping  license  (fee,  ?5)  required.  No  sfeel  trap  larger  than 
No.  4  may  be  used  unless  a  notice  In  the  English  language  on  a  large  placard 
Is  placed  above  the  trap ;  this  reqnlrement  does  not  apply  to  trapping  coyotes, 
muskmts,  minks,  skunks,  martens,  civet  cats,  and  weasels. 

PropafTdt ion.— Breeder's  license  (fee,  $10;  renewal,  $5)  required. 

Botmtiea. — Mountain  lion  or  congar,  $20;  lynx  or  wildcat,  $5;  coyote,  fl; 
timber  wolf,  $16;  seal  or  sea  Hon  In  Columbia  Blvcr  district,  $3;  paid  by  State, 
Counties  are  permitted  to  pay  addltluoal  rewards  for  destroying  ttiese  animals, 
and  also  bounties  on  bear,  mnskrat,  and  squirrel. 

W«SI  vntGINiA. 

Open  »ea»on». — Red  (ox,  raccoon,  mink,  and  skouk,  November  1  to  February 
1.  Any  county  may  by  majority  vote  provide  a  perpetual  close  season  on 
skunk. 

Trapping. — Hunting  license  is  reqtilred  for  trapping ;  fee,  resident,  $1 ;  non- 
resident. $18.  An  owner  ot  lands  or  bis  agent  or  tenant  may  taunt  or  kill  pro- 
tected fur  anlDuUs  on  mch  lauda  at  any  time,  bat  It  Is  unlawfol  to  set  or  main- 
tain a  mare  or  trap  npon  lands  of  another  wltbout  express  pennlsslon  of 
owner  or  tenant  Unlawful  to  set  a  steel  or  spring  bear  trap  on  lands  of 
another. 

PropagaUtm. — No  restriction  on  possession  or  sale,  but  animals  may  not  be 
taken  tor  breeding  puriWBeB  In  dose  season  except  on  lands  owned  or  tenanted 
by  the  breeder. 

Bountie*. — Wildcat,  bobcat,  or  catantooDt,  $5;  crow,  10  cents;  certain  hawks 
and  owls,  2S  cents;  paid  from  forest,  game,  and  flsti  protection  fond. 

WISCONSIN. 

Open  iteatan*. — Beaver  in  Price.  Rusk,  and  Sawyer  Counties,  February  1 
to  March  31  (1919  and  1920)  ;  black  bear,  November  10  to  December  1;  Usher, 
marten,  mink,  and  stunk.  November  15  to  February  1;  raccoon,  October  15  to 
January  1  (except  Marathon  Cotmty,  August  15  to  January  1)  ;  bug  limit  5  a 
day:  muskrat,  in  Polk,  Iliirron,  Busk,  Price,  Lincoln,  LnnKlade,  Forest,  Miirl- 
nette,  Florence,  Iron,  Oneida,  Vilas,  Ashland,  Washburn,  Sawyer,  Burnett, 
Douglas,  and  Bayfield  Counties,  October  25  to  April  20;  In  Calumet,  Mani- 
towoc, and  Sheboygan  Counties,  Marcb  1  to  Ai»ll  15 ;  in  remainder  of  State, 
October  25  to  Aprtl  la 
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Trapping. — License  reqalred  for  trapping;  fee,  reddeDt,  $1;  DOnreaident,  $2&; 
report  required  from  llceused  trapper.  Unlawful  to  take  fisher,  marten,  mink, 
or  muskrat  wltli  the  aid  of  spear,  gon,  or  dog;  to  take  rabbit  with  ferret;  to 
disturb  or  molest  muakrat  houses,  or  beaver  houses  or  beaver  dams,  or  raecDOD 
dea  trees  for  the  purpose  of  capturing  raccoons ;  or  to  Bet  traps  witbia  500  feet 
of  any  beaver  dam  or  beaver  bouae.  Steei  traps  may  be  used  lor  taking  far 
animals  In  open  season.  The  poasession  of  green  skins  of  any  fur-t>earlne  ani- 
mal during  Clowe  seaam  Is  unlawful,  as  la  also  the  possession  at  any  time  of 
the  ekln  of  a  fisher,  marten,  mink,  or  muskrat  which  shows  that  the  animal  liad 
been  shot  or  speared. 

Owners  or  lessees  of  dams  may  at  any  time  destroy  niuskrats  to  protect 
such  dams  or  levees,  but  they  may  not  sell,  barter,  or  give  awny  the  skins  of 
such  animals  killed  during  close  season. 

Beavers  and  otters  are  protected  at  all  times  except  beavers  In  3  counties. 
If  beavers  damage  property,  tbey  may  be  captured  and  removed  under  the 
direction  of  the  State  conservation  commission. 

Propagatiofk — Under  permit  and  supervision  of  the  commission  wild  animals 
may  be  taken  and  transported  for  propagation  within  the  State.  Special 
license  required  for  muskrat  farming  (fee,  $5,  and  1  cent  per  acre  for  all 
premises  In  excess  of  500  acres  covered  by  the  license). 

Bounties. — Wolf  cub  taken  between  March  1  and  November  1.  $4 ;  mature 
wolf  killed  at  any  time,  $10;  fos,  $2;  paid  by  county.  County  boards  may  In- 
crease these  rewards,  but  no  county  may  pay  more  than  $6  for  killing  a  wolf 
cub.  The  State  treasurer  daplieates  all  county  awards,  thos  doubling  the 
above  bounties.  Poisons  may  be  used  for  destroying  animals  for  bonnty  be- 
tween December  1  and  March  1,  but  notice  of  putting  out  baits  mnst  be  posted, 
and  they  may  not  be  placed  within  80  rods  of  a  dwelling  house.  County  t>oards 
biay  offer  bounty  on  crow,  hen  hawk,  pocket  gopher,  streaked  gopher,  English 
eparrow,  blackbird,  or  rattlesnake. 

WTOMWG. 

Open  teattma. — No  close  season  on  fur-bearing  animals  except  beavers,  which  . 
may  not  be  taken  at  any  time  until  March  15,  1B25,  hut  if  they  damage  real 
estate  the  owner  may  destroy  them  upon  making  affidavit  to  State  game  warden. 
Skins  of  beaver  so  taken  may  be  possessed  when  duly  tagged  by  wardrai. 

Trapping. — Unlawful  to  trap  game  aiUmals  or  birds  or  to  use  their  flesh  ae 
trap  bait  for  predatory  animals.  Unlawful  to  trap  on  State  game  preserve* 
without  permit  (fee,  28),  and  for  anyone  not  employed  by  the  United  States 
Department  of  Agriculture  to  trap  In  national  forests  within  the  State  without 
first  obtaining  a  permit  (fee,  S3)  from  the  State  game  warden.  Nonresident  of 
State  must  secure  a  special  license  (fee.  $10)  to  bunt,  pursue,  or  kill  bears, 
but  bears  may  not  be  trapped  under  this  license.  Dog  license  (fee,  $1  for  each 
dog)  required  for  bunting  predatory  animals  on  national  forests  during  dose 
season  on  big  game. 

Propagation.— Vo  legislation. 

Bountie*. — None  paid  by  State. 

LAWS  OF  CANADA. 


Open  seasons. — Mink,  Bsher,  and  marten.  November  1  to  Mareh  SI ;  otter  and 
muskrat,  November  1  to  April  30.  No  open  season  for  beaver  until  DecemMr 
81,  1020,  unless  locally  by  order  of  the  lieutenant  governor  In  council. 
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TroppiHo. — Nonresident  requires  license  to  trap;  fee,  $25.  Unlawful  to  nae 
pcrisoD  Cor  taking  for-benring  animala;  to  deslror,  partially  destroy,  or  leave 
open  an;  oni^rat  or  beaver  bouse;  or  to  destroy  a  beaver  dan,  unless  aathor- 
lied  to  do  so  by  the  IteateDant  govenHir  In  council,  wbo  may  also  authorize 
tbe  klUti^  of  beavers  or  other  fur  aidmals  when  such  IdlUng  is  deemed  to  be 
In  tbe  public  interest  Export  of  unprime  sidns  or  pelts  la  forbidden,  unleis 
by  permit  bom  tbe  minister  of  agriculture.  No  fox  may  be  trapped  or  taken 
alive  for  export  Every  company,  linn,  or  person  eugased  In  the  fur  trade 
most  make  annual  returns  of  tbe  numba  of  skins  bought  or  sold. 

Propagation. — MaDager  of  fur  farm  required  to  make  reporta  January  1  and 
July  1  of  each  year.  Export  of  live  animals  from  fur  farms  allowed  only  on 
permit  from  the  minister  of  agriculture.  Penoit,  with  feee,  required  to  export 
Uve  muskrats,  minks,  fishers,  martens,  otters,  or  beavers,  whether  riilsed  on  a 
for  fiirm  or  otherwise  (orders  tn  cotmcfl). 

Bofmtier — The  council  of  any  rural  nnroldpallty  Is  authorised  to  oBer  a 
bounty  on  wolves. 

BRITISH  COLtrHBIA. 

Open  aeatont. — Bear,  September  1  to  June  30,  exc^>t  that  bear  may  not  be 
trapped  in  that  part  of  the  Praviuce  lying  south  of  the  main  line  of  the 
Canadian  Pacific  Hallway;  fox,  November  1  to  March  15;  beaver,  no  op^i 
season;  all  otber  fur  animals,  Novemb^  1  to  April  30.  (See  regulatiuus  of 
lieutenant  governor  In  council,  dated  Aug.  7,  1919,  which  may  be  obtained  Irom 
secretary,  game  conaervatlon  board,  Victoria,  British  Columbia.) 

Trapping. — License  required  to  trap  otC  one's  own  lauds;  fee,  retideut  only, 
$10.  A  licensed  trapper  wbo  first  occopies  a  trap  line  prior  to  November  14 
Is  protected  against  other  trappera  License  must  be  returned  within  two 
ntMiths  after  It  expires,  with  a  statement  of  number  of  fur  animals  of  each 
kind  taken.  It  la  unlawful  to  touch  or  interfere  with  traps  set  by  u  licensed 
trapper,  to  trap  on  inclosed  or  cultivated  land  without  permission  of  owner, 
or  to  permit  traps  to  remain  set  after  close  of  seAson.  Possession  or  export  of 
pelts  Is  allowed  only  during  open  season  and  for  two  months  tbereafter  (three 
months,  north  of  fifty-second  parallel),  except  by  special  permit  Special 
license  to  hunt  bears  from  January  1  to  July  1  (fee,  $25,  and  additional  fee 
of  tl5  to  $25  for  each  bear  killed)  Is  required  of  a  nonresident. 

Propaffotion. — A  permit  to  propagate  fur-bearing  animals  Is  required.  Breezier 
must  keep  n  record  of  transactions  as  to  purchases  and  sales  of  stock,  which 
renwd  must  be  open  to  Inspection  of  any  game  warden.  Live  foxes  may  be 
exported  only  under  permit.  Permit  Is  required  to  take  foxes  or  other  for 
animals  In  close  seasw). 
Bounties. — Rates  fixed  from  time  to  time  by  lieutenant  governor  In  council. 

HANITOBA. 

Open  gea«ons. — South  of  fift^-third  parallel:  PIsher,  pekan.  snble,  marten, 
and  mink,  November  1  to  March  81 ;  otter  and  beaver,  no  open  sea.wn ;  fos  and 
Ijnx,  no  close  seoson.  North  of  fifly-third  parnllel:  Fisher,  pekim,  sable,  mar- 
ten, and  mink,  November  1  to  Mnrch  31;  otter  and  beaver,  November  1  to 
April  30;  fox  and  lynx.  November  1  to  Fchmary  29. 

Hnskrat,  aouth  of  fifty-flrtt  parnllel:  March  1  to  May  15;  north  of  fiftv-ftrtt 
parallel:  October  20  to  November  30,  and  March  1  to  May  15.  Unlawful  to 
Shoot  or  spear  muskrats. 

Trapping. — A  license  Is  required  to  trap,  fee,  resident,  52;  nonresident  Cans- 
ton  citizen,  $25;  nonresident  alien,  JIOO.  Report  giving  number  of  animals 
of  each  kind  taken  under  license  is  required  to  be  made  between  June  1  and 
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Jul;  1.  PereouB  trading  In  fure  must  be  licensed  (fee,  resident  |10;  oonres- 
Ident,  900}  and  are  requlicd  to  make  annual  returns  l>e£ore  September  30. 
Unlawful  to  trap  In  Provincial  game  preserves,  to  trap  on  cultivated  or  la- 
dosed  lands  without  permission  of  owner,  to  destroy  a  muslcrat  or  beavet 
house,  to  use  poison  in  taking  fur  animals,  or  to  export  unprime  skins.  Poison 
may  not  be  used  to  capture  wolves  for  bounty. 

Propagation. — No  legal  restrictions  esc^t  tbat  a  special  permit  must  be 
obtained  to  export  live  fur  aidmals ;  fee  for  black  or  silver  fox,  $100;  for  otb» 
fox,  $15 ;  for  live  otter,  $25 ;  for  any  other  fur  animal,  $5. 

Buuntie*. — ^Timber  wolf,  $5 ;  other  wolf,  $2 ;  half  Is  refunded  to  municipality 
by  the  Provincial  treasurer. 

NEW  BRUNSWICK. 

Open  geaton*. — Mink,  otter,  and  liaher,  November  1  to  March  31 ;  fox, 
October  1  to  March  1 ;  muskrut,  noon  of  Marcta  25  to  noon  of  May  15.  Beaver 
and  sable,  close  season  to  July  1,  1920.  The  Minister  of  Lands  and  ISiaea, 
whon  satisfied  that  a  number  of  beavers  may  be  taken  from  any  stream  with' 
out  injury  to  the  supply,  muy  issue  a  special  license  accompanied  by  necessary 
tags,  for  taking  tliem ;  fee,  $4  for  each  animal. 

Trapping. — Nonresidents  require  a  license  (fee,  J25)  for  trapping.  A 
license  is  also  required  to  deal  in,  buy,  sell,  cure,  or  tan  t^e  ekla  of  fur-bearing 
animals,  (fees,  nonresident,  $25;  resident,  $2).  The  dicing  out  of  foxes  from 
their  homes  or  earth  burrows  is  prohibited  at  all  timea  Unlawful  to  posseai 
green  aklns  or  carcasses  of  protected  fur  animals  In  close  season. 

Propagation. — Permits  to  capture  wild  fur-bearing  animals  for  propagation 
within  the  Province  may  be  obtained  from  the  Minister  of  Lands  and  Mines, 
who  fixes  the  fee  for  such  permit 

Bounlie».—VfllAi-&t  (killed  within  the  Province),  $3;  porcupine,  BO  cento: 
ha«kB  and  owls,  25  cents  each ;  paid  by  the  Minister  of  Lands  and  Mines. 

NORTHWEST   TBBRITOUBS. 

Open  aea^ont. — Mink,  fisher,  and  marten,  November  1  to.  March  14;  otter, 
beaver,  and  muskrat,  October  1  to  May  14 ;  white  fox,  November  15  to  March 
31.    Trapping  prohibited  on  Victoria  Island. 

Trapping. — License  required  of  all  trappers  exc^t  native  Indians;  fee, 
resident,  $2 ;  nonresident,  British  subject,  C25 ;  other  nonresident,  $50.  Licensed 
trapper  may  sell  or  trade  the  skins  of  animals  he  has  l^ally  taken.  LIceuse 
(fee,  $5)  required  for  trading  or  trafficking  In  furs.  Unlawful  to  destroy 
or  Injure  any  beaver  or  muskrat  house.  Use  of  poison  prohibited  In  takiat 
fur  animals.    Export  of  unprime  or  low-gmde  furs  forbidden. 

Propagation. — Permits  may  be  obtained  to  take  live  fur  animals  for  prop- 
agation. 

Bounties. — Timber  wolf,  $20. 

NOVA  SCOTU. 

Open  *eason». — No  open  season  for  beaver  or  marten.  Mink,  otter,  fox,  rac- 
coon, muskrat,  and  oil  other  fur-bearing  animals  (except  bear,  wolf,  and  wiW- 
cot,  which  are  not  protected),  Novemt)er  1  to  Jonuary  31. 

Trappinff. — Nonresident  requires  a  license  (fee,  $30)  to  take  fur-bearlog 
onlnmls,  which  are  included  In  the  term  "  game."  Unlawful  to  take  any  pro- 
tected fur  aulmal  (unless  under  a  permit)  from  a  burrow  or  den  by  smoking 
or  digging;  to  take  fur  animal  by  use  of  poison ;  to  damage  or  molest  a  beaver 
dam  or  house,  or  a  muskrat  house,  or  set  snare  or  trap  within  2S  feet  of  the 
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latter;  or  to  bave  In  possession  tl>«  grp«n  hide  or  pelt  of  a  fur  animal  taken 
out  of  seasoa 

PropoffatUt^ — Pennlts  to  take  wild  animals  may  be  obtained  from  tie  boerd 
of  game  commissi  oners  under  such  restrictions  as  they  may  require.  Unlawful 
to  keep  (nr-bearlng  animals  In  captlTlty  for  breedins  purposes  without  a  per- 
mit from  tbe  chief  game  commissioner ;  fee  (2  for  each  kind  of  animal  kept, 
payable  annually.  Reports  are  required  a&Dually  cm  September  80.  Inclosures 
for  fur  animnls  are  protected  from  trespass, 

Boii»tie». — None  paid. 

ONTABIO. 

Open  AeiMOfM.— Mink,  flsber,  and  marten,  November  1  to  April  30;  mnskrat, 
north  of  French  and  Mattawa  Rivers,  April  1  to  May  20;  south  of  said  rivers, 
Marcb  1  to  April  20.  Beavers  and  otters  may  be  taken  by  resliients  of  the  JTov- 
Ince  only,  under  license  and  special  restrictions,  from  NoveQ)t)er  1  to  March  SI. 

Trappintg. — License  to  trap  required  except  to  take  »-oir  and  fox  or  for 
Armers  and  their  sons  to  trap  on  own  land;  fee,  resident,  |S;  nonresident,  $50, 
license  (fee  Sat  resident  and  British  subject,  flO;  for  alien,  $25)  Is  required 
of  nil  fur  dealers  or  tivders.  Dealers  may  obHiln  a  permit  to  hold  furs  during 
rioee  fWiiaon,  Possession  of  unprinie  stdns  Is  lllesni.  Muskrats  may  not  be  shot 
or  speared  at  any  tlm&  Mnskrat  houses  are  [otitected  at  all  times  except  when 
the  animals  are  Injuring  property.  Beavers,  when  damaging  property,  may  be 
destroyed  by  game  oversea  under  ^»ecla1  antborlzatlon  from  the  deiwrtment 
of  game  and  fisheries. 

Propagation. — A  permit  is  required  of  breeders -of  game  or  far  animals. 
Llcensetl  fur  breeders  may  sell  live  animals  or  skins  during  open  season  uix>n 
Iiayniest  uf  royalties,  Tbe  Minister  may  grant  iiermlts  to  take  fur  animals 
during  tbe  close  season  for  propagating  and  scientific  purposes. 

Bounties. — Gray  timber  wolf,  $20;  other  wolf,  $5;  paid  by  county,  but  Provin- 
cial treasurer  refunds  40  per  cent  to  county.  Provincial  treasurer  pays  entire 
boanty  In  unorganized  counties. 

PBINCB  EDWARD  ISLAND. 

(181B  laws  not  received.) 

Open  teaton*. — ^Marten,  mink, muslcrat, and  otter,  November  Ito  March  SI; 
beaver,  no  open  season,  and  tbe  animals  or  their  pelts  taken  in  the  I>rovlnGe 
aiay  not  be  sold. 

Trapping.- — Nonresident  requires  license  (fee,  ?50)  for  trapping.  Unlawful 
to  put  out  poisoned  baits  (or  foxes  or  other  animals. 

Prtipajjflt ton.— Several  special  acts  of  tbe  I'rovlncial  legislature  regulate  fox 
muching  on  the  Island.  Tbe  animals  are  assessed  for  taxation ;  riincbes  are 
protected  from  trespass,  under  heavy  penalties;  and  Incomes  from  ranches  are 
taxed. 

Bounties. — None  paid. 

SASKATCHEWAN. 

Open  %eaiona. — Mink,  flsher,  and  marten,  November  1  to  March  SI ;  otter 
and  mnskrat,  November  1  to  April  30;  fox,  north  of  township  50,  November 
1  to  March  31 ;  beaver,  December  1  to  April  80  (except  on  game  preserves  and 
Where  protected  by  munldpailty  >, 

Trapping. — Nonresident  requires  license  (fee,  *2t))  to  trap.  Unlawful  to 
trap  on  game  refuges  or  on  inclosed  or  cnltlvateil  lands  of  another  without 
cwisent  of  owner  or  occupant;  to  use  poison  for  tahfng  fur  animals;  to  ejiear 
or  shoot  mnskrats,  or  to  destroy  muskrat  houses;  to  buy,  sell,  ship,  or  poBsess 
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uaprline  fare;  to  bU7  or  Bell  fars  without  Ilceose  (fees,  reeldeDts  Dortb  of 
tOTmahip  25,  $10;  south  of  township  26,  $2;  noDresldents,  {25) ;  and  to  ship 
any  far  animal  In  concealed  receptacle.  Licensed  far  traders  most  make 
annual  report  of  operations. 

Propagation. — Permit  required  (fee,  $1  annually)  to  operate  a  for  ranch. 
Permit  to  ship  live  fur  animals  Is  required;  fee,  for  blacli  or  silver  (ox,  $25; 
for  cross  or  red  fox,  $S;  for  other  fur  animal,  fS.  Young  foxes  may  not  be 
taken  from  dens  before  May  15. 

Bounties. — Adult  timber  wolf,  $10;  pups  of  prairie  or  timber  wolf,  $1;  paid 
only  In  properly  gazetted  wolf  districts,  when  half  Is  refunded  from  Provtncial 
treasury. 


Open  Beaaona. — Mink,  otter,  marten,  flsher  (pekan),  raccoon,  skunk,  or  any 
other  ftir-l>earlng  animal  not  excited  In  this  article,  NoTemI)er  1  to  March  31 ; 
beaver,  November  1  to  March  31;  muskrat,  March  15  to  April  80;  fox,  Noveia- 
ber  1  to  tVbruary  29;  bear,  August  20  to  June  80. 

Trapping.— Vm  of  poisons  in  taking  fur  animals  prohibited.  Reports  are 
required  of  all  persons  engaged  in  tbe  fur  trade  (buying,  selling,  or  taking  fur 
anlmuls)  before  September  1  of  each  year.  Royalties  must  l>e  paid  on  fur 
animals  or  furs  shipped  out  of  tbe  Province. 

Propagation. — The  minister  of  colonization,  mines,  and  flsheries  may  grant 
permits  to  take  animals  alive  for  breeding  purposes;  nonresidents  are  charged 
a  fee  of  from  $5  to  $25  for  such  license. 

Bovntie*. — Wolf,  $15. 

YUKON. 

Open  eeaaont. — Benver  protected  at  ail  Beaeons.  No  close  season  for  other 
fur  animals,  except  young  foxes;  these  may  not  be  taken  from  April  1  to  May  31- 
Unlawful  to  export  raw  furs  from  territory  except  under  permit  Issued  by 
direction  of  the  commissioner,  and  upon  payment  of  the  export  tax. 

Trapping. — Use  of  poison  in  taking  animals  forbidden. 

Propagation. — No  restrictions  other  than  as  to  foxes.  Registration  of  fox 
breeders  required.  Unlawful  to  export  a  fox  not  twra  In  captivity  or  which 
has  been  In  captivity  for  less  than  a  year;  any  fox  bora  In  captivity  may  be 
exported  under  a  permit  (fee,  $5).  Fox  and  other  fur  ranches,  if  posted 
against  trespass,  may  not  be  approached  without  owner's  consent 

Bounties. — None  paid. 

LAWS  OF  NEWFOUNDLAND. 

Open  »ea»on». — Otter,  marten,  and  lynx,  October  1  to  March  31 ;  for,  October 
16  to  March  14;  muskrat,  October  1  to  April  30.  No  open  season  for  beaver 
until  October  1,  1920. 

Trapping. — Nonresident  trappers  require  annual  license ;  fee,  $501.  Fur 
buyers  and  shippers  also  require  annual  license  (fee,  50  cents),  and  must 
report  operations  under  same  before  December  31  of  each  year.  Trapping  on 
Grand  Lake  Caribou  Preserve  is  unlawful  at  all  times. 

Propagation.—!^ Q  restrictions,  except  as  to  foxes,  A  fox  term  must  be 
Ucensed;  the  owner  must  at  stated  times  make  reiwrts  to  tbe  game  and 
Inland  flsheries  board,  and  the  premises  must  be  at  all  times  open  to  inspection 
by  officers  of  the  board.  Possession  of  fox  cub  or  fox  taken  In  close  seanHi  Is 
prohibited,  t'ulawfut  to  export  a  fox  not  iired  on  a  fox  farm,  or,  without  per- 
mit from  the  colonial  board,  to  exiwrt  a  fox  bred  in  captivity. 

Bounties. — None  paid. 
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Kardi  Caraltna;  Hcinvtvi?,  Audnbon  Socl^t; 

of  North  CatollDa.  BBlelgh. 
Nwtli  B^ttai      Secretary,  game  and   Orii 

Ohio:  Cblft  eame  varden,  boacil  of  sgrlcul- 

tarp,  ColnmbnB. 
OUdana:     Btate  ^nnt  warden,  OUaboma 

atj. 
Ongan:   State  game  varden.  rortland. 
PnuujlTanU:     Secretary,    board     ot    gama 

n>iaialsalonerB,  HerrtabntR. 
Rhada  Uaatt  Chairtnan,  coauUnloDera  oli 

bMs,  aomford. 
Saatb    CaroUaai    Cbiet    game    warden,    Co- 
lumbia. 
Sooth  IHikola;  Htate  game  wardrn,  Plam. 
Teonauaa:    State    game    and    tlsh    wardpo, 

NadiTine. 
TaxBa:      Oanio.    flsti,    and    oyptcr    com  m  1s- 

Utahi  FIbIi    and    game    commissioner.    Sail 

Lake  Cltj. 
Vcrnuml:       flab    and    seme    commlsalDner, 

Cambridge. 
Vinlaiai  Coomiaslooer  of  gam<-  and  Inland 

flslierlps.  RichmoDd. 
WaahlDCloD:  Chief  game  warden  and  State 

fieh  commlBsloner,   Seattle ;  cMft  drput; 

game  warden.  Spokane. 
WMt  Vlrcinla:  Foreat,  game,  aod  flab  war- 
den, Ph<11|ipl. 
Wlaconiln:   Se<Tetarj'.  oonaervatlon  i-ommlB- 

Blon.  Madlaon. 
Wromlni:  State  game  warden,  Ijinder. 

CANADA. 

Albirtai   Chief    Kame   guardian,    Edmonton. 

Britiiii  Colombia:  Ke.retary.  ^ame  Cod- 
aef-adon  Board,  Vlrtorln. 

Uaiaiofcai  Chief  game  guardini],  Winnipeg. 

New  BroKiwick:  Chl^f  game  and  flre  war- 
den, Rlchlbnoto. 

Narthwcat      Territorial:      Commlaaloner      of 

NoTa  Scoliai  Cblef  game  coDimlnHloner.  Hal- 

Itai. 
Onuiio:  Superintendent  game  and  flaheiiea, 

Toronto. 
Prince     Edward     liland:     Game     InnpectOT. 

C  harlot  t>' town. 
Qaehec:  General   Inapeetor  of  tiaherlea   and 

game,  Quebec. 
Saikalchewan:      Chief    game    gnardian,    Re- 

Clna- 

loner,    Dawaon. 


Alalioma;  State    game    and    Hah    coonnla- 

.Alaoka:  The    gtneraoT.    Jmwau ;    Seoetarr 
I  CfMnmerac,  WashlngUiD,  D.  C 
I  State  game  warden,  Fhoenli. 
:  Secretary,    game    and    Aah    ermi- 
mlaalon.  Little  Rock. 
CoUfomla:  Eiieeullve  offlcer,  dab  and  game 
commlaston,     New    Call     BuUdlng,     Sb.d 
FrandBco, 
Colatado:     State    game   and    dab    commla- 

CoiiBKtiat:  Secretary,  commiaslon  of  flsb- 

erlea  and  game.  Hartford. 
Delawarci  Cblef  game  warden,  Dover. 

Dlatrlet  of  Calanbla:  Superintendent  Met- 
ropolitan Police,  WaablngtOD. 

W^IU^:  8ecretat7  of  itate.  TallabaaKe. 

Ccorfla:  Oame  and  flah  commlBaloner,  At- 
lanta. 

Uatei   Flah  aad  g&me  warden,  Bolae. 

nHnatoi  Chief  game  and  fish  warden, 
RprlQgfleld. 

Iwnanai  Director,  DepaitiDeiit  ot  C<aiacr- 
T-atlon,  IndlanapotlB. 

Iswa:  Slate  tlBh  and  game  warden.  I-anaing. 

Kuuaai  State  G9b  and  game  warden,  Pratt. 

KcBtaehT:  Kiecutlve  agent,  game  and  flah 
commission,  Frankfort 

L<HiiiilaDa:  Commtsaloner  of  conaerratlon, 
Court  nulldlng.  New  OrleBos. 

Maine:  Commlaaloner  of  Inland  flaherlea 
and  Kame,  Augusta. 

Moirland:  State  game  warden,  512  Munaey 

M*""'— ***-■  Chairman,  eommlaalonera  of 
flsberles  and  game,  State  flouse,  Roston. 

lUAifan:  CommlHHloner  game.  Hah,  and 
forest- Are  department,  Lansing, 

Hinacaata:      Game   and    Bsb    commlaaloner. 

:  Secretary  ot  state.  Jaikaon. 
e  and  flsh  commlaaloner,  Jef. 


fen 
Montana 


1  City. 


:   State  game  warden,  Helena. 

Ntbraika:  Cblef  deputy,  game  and  flab 
commlBRloD.  Lincoln, 

Nnada:  Stale  Sab  and  game  warden,  Car- 
son City. 

New  Hanpahira:  FlBb  and  game  commls- 
iloner,  Sunapee. 

New  Jersey:  Secretary,  board  of  flsb  and 
game  eommlaalonera,  Trenton. 

New  Hailce:  Game  and  Bab  warden.  Santa 
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UNITEO  STATES  DEPARTMBNT  OP  AGRICULTURE 


ANEW  INTEREST  in  commercial  apple  growing 
has  been  awakened  in  the  East  and  Middle  West, 
caused  in  a  measure  at  least  by  the  comparative 
nearness  to  the  large  markets  and  the  correspond- 
ingly low  freight  rates,  by  the  relatively  low  cost  of 
orchard  land,  and  by  the  satisfactory  prices  which 
have  been  obtained  in  recent  years  for  properly 
graded  fruit  This  interest  has  found  expression  in 
the  erection  of  modern  packing  houses,  in  the  in- 
creasing demand  for  labor-saving  equipment,  and 
in  more  careful  grading  and  packing.  There  is  still, 
however,  a  great  need  for  orchardists  to  study  the 
various  operations  involved  in  moving  the  crop  from 
the  orchard  to  the  market  in  order  to  reduce  the  cost 
of  handling  and  to  raise  the  general  standard  of  the 
barreled  apple  industry.  This  bulletin  will  provide 
growers  with  a  basis  for  comparing  their  own  meth- 
ods with  those  employed  successfully  in  representa- 
tive orchards  throughout  the  country. 


Contiibutioo  from  the  Bureau  of  Markets 

GEORCB  LIVINGSTON,  AeUos  Chhf 
WidilnaloB,  D.  C.  SepUanber.  1919 
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PREPARATION  OF  BARRELED  APPLES  FOR 
MARKET 

W.  M.  Scott,  BpecitMtt  to  Fntit  Orading  and  BtanOardisation;  H.  C.  BirraEL, 
H.  W.  Sambon,  and  U.  Stocktoh,  Invettiffatort  ia  ilarketinif  FmiU  and 
Tegetabtei. 


CONTBNTS. 


THE  COMPETITION  of  au  increasingly  large  tonnage  of  care- 
fully graded  boxed  apples  has  resulted  in  a  more  exacting  mar* 
ket  and  has  emphasized  the  importance  of  the  closest  study  of  the 
details  of  operation  and  equipment  in  the  marketing  of  barreled 
&pples.  Well-chosen  equipment,  up-to-date  methods,  and  careful 
supervision  of  crews  must  supplant  the  haphazard  methods  which 
prevail  to  some  extent  in  all  producing  sections. 

HARVESTING. 

In  making  inspections  of  apples  on  the  market  during  the  course 
of  the  investigations  on  which  this  bulletin  is  based,  special  attention 
was  given  to  the  stage  of  maturity  and  its  relation  to  the  market 
value  of  the  fruit,  A  large  amount  of  fruit  reaching  the  market  each 
season  is  greatly  impaired  in  quality  by  being  picked  at  the  wrong 
stage  of  maturity,  either  too  early  or  too  late.  Tliis  mistake  is  caused 
both  by  a  misunderstanding  on  the  part  of  many  growers  as  to 
when  the  fruit  should  be  picked,  and  by  the  failure  to  interpret 
correctly  under  field  conditions  the  factors  indicating  the  proper  stage 
of  maturity. 

Well-informed  growers  are  often  careless  in  the  observance  of  the 
proper  picking  time,  permitting  other  farm  work,  the  condition  of 
the  market,  or  other  factors  to  postpone  the  harvest 

TIME  OF   PICKING. 

Varietal  characteristics,  seasonal  variations,  cultural  practices,  and 
other  factors  affect  the  maturity  of  apples,  and  it  is  difficult  to  lay 
down  any  fixed  rules  to  determine  the  proper  stage  for  harvesting. 
There  are,  however,  certain  indications  of  ripeness,  such  as  red  color, 
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color  of  the^seeds,  and  the  ease  with  which  the  stems  separate  from 
the  spurs.  These  will  enable  any  grower  with  some  practice  to  recog- 
nize the  proper  stage. 

The  amount  of  red  color  is  usually  the  basis  for  judging  the  time 
of  picking  red  and  striped  varieties;  in  a  majority  of  cases  normally 
colored  fruit  of  such  varieties  is  ready  to  harvest  if  it  has  attained 
the  proper  size  and  separates  readily  from  the  spurs.  Fruit  is  not 
ready  to  pick  when  it  clings  to  the  spurs  so  tightly  that  the  steins  are 
pulled  out  or  the  spurs  broken. 

Eed  color,  however,  is  not  always  a  reliable  index,  as  the  amount 
of  color  varies  with  the  season,  the  size  of  the  crop,  the  vigor  and  age 
of  the  tree,  soil  conditions,  and  other  factors.  For  example,  in  years 
when  bright  days  and  cool  nights  come  early  in  the  season  the  fruit 
will  color  before  reaching  full  size  and  maturity ;  while  on  the  other 
hand,  in  seasons  of  warm  cloudy  weather,  the  crop  may  become  over- 
ripe without  the  normal  amouint  of  color.  Frequently  a  crop  of 
pale  fruit  is  allowed  to  hang  so  long  in  an  attempt  to  secure  good 
color  that  it  is  harvested  in  an  overripe  condition. 

Whether  or  not  the  red  color  develops  normally,  a  reliable  indica- 
tion of  maturity  is  the  ground  color,  which,  when  the  fruit  is  ready 
for  picking,  should  be  turning  from  the  clear  green  indicating  im- 
maturity to  a  whitish  or  greenish  yellow. 

With  yellow,  green,  and  russet  varieties  color  can  not  be  used  to 
determine  maturity.  Such  varieties  are  generally  ready  to  pick  when 
they  have  attained  the  proper  size  and  the  stems  separate  readily 
from  the  spurs.  It  is  generaUy  believed  that  the  brown  color  of  tJie 
seeds  indicates  full  maturity,  but  this  is  not  a  reliable  index,  as  it  is 
very  common  to  find  colored  seeds  in  immature  fruit  It  is  certain, 
however,  that  the  fruit  is  not  ready  to  pick  before  the  seeds  turn 
brown. 

Fruit  that  is  harvested  in  an  immature  condition  is  inclined  to 
scald  in  storage  and  in  extreme  cases  may  shrivel;  on  the  other 
hand,  if  it  is  allowed  to  become  overripe  on  the  trees,  the  length  of 
time  it  will  keep  in  storage  is  reduced  greatly.  Some  varieties  when 
overripe  crack  in  the  blossom  end  and  many  drop  badly.  The 
grower  must  study  each  variety  to  get  the  best  results  in  storage 
and  in  the  market.  An  exception  must  be  made  in  the  case  of  sum- 
mer apples,  as  they  are  not  intended  for  storage.  In  order  that 
these  varieties  may  be  permitted  to  ripen  fully,  it  is  a  common  prac- 
tice in  certain  sections  to  mulch  the  ground  under  the  trees  quite 
heavily  with  straw  and  to  allow  them  to  drop  rather  than  to  pick 
them.  It  is  also  customary  to  thin  out  the  larger  apples  of  later 
varieties  for  cooking  purposes  as  soon  as  they  become  large  enough 
to  meet  the  demands  of  the  market. 
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NUMBER  OF  PICKINGS. 

Most  growers  in  all  sections  remove  all  of  the  fruit  from  the 
trees  at  one  picking.  Many,  however,  make  two  or  more  picking;; 
during  the  season,  especially  when  the  fruit  is  not  uniformly  of 
good  color,  but  is  otherwise  of  high  quality.  The  advisability  of 
making  more  than  one  picking  depends  upon  the  extent  to  which 
the  size  and  color  of  the  fruit  are  affected  by  the  load.  The  apples 
on  the  outside  of  the  tree,  especially  the  larger  and  better-colored 
specimens,  are  removed  by  the  first  picking  to  permit  the  limbs  to 
lift  and  expose  the  uncolored  fruit  to  the  sun.  This  thinning  also 
tends  to  bring  about  an  increase  in  size  of  the  fruit  remaining  on 
the  trees.  In  the  course  of  a  week  or  ten  days  the  second  picking 
is  made,  when  the  remainder  of  ihe  crop  usually  is  removed.  In  a 
very  few  instances  more  than  two  pickings  are  made. 

Two  pickings  are  more  expensive  than  one  because  of  the  addi- 
tional time  required  to  remove  the  fruit  in  this  way,  though  the 
increase  in  the  market  value  of  the  crop  often  justifies  this  practice. 
Again,  if  the  crop  is  of  low  quality  because  of  various  blemishes,  the 
value  of  the  fruit  usually  is  not  sufficient  to  warrant  the  extra  cost 
of  more  than  one  picking. 

METHOD   OF   PICKINQ. 

Iq  picking  apples  the  stem  should  be  separated  from  the  spur 
either  by  giving  the  fruit  a  slight  rotating  motion  combined  with  a 
sharp  upward  twist  or  by  exerting  a  slight  pressure  with  the  thumb 
or  forefinger  at  the  joint  of  the  stem  and  spur,  just  as  the  fruit  is 
pulled.  The  stem  should  not  be  torn  out,  as  apples  which  are  injured 
in  this  way  are  more  subject  to  decay  in  storage. 

If  twigs  or  spurs  are  pulled  off  with  the  fruit  they  are  likely  to 
cause  stem  punctures  during  the  hauling  and  packing  operations. 
Also,  because  fruit  is  borne  on  the  same  spurs  year  after  year, 
subsequent  crops  may  be  reduced.  Some  varieties  lose  their  spurs 
very  readily  even  where  reasonable  care  is  exercised  by  the  pickers, 
but  growers  should  insist  that  these  spurs  be  removed  from  the  fruit 
before  it  is  placed  in  the  picking  receptacle  even  if  the  speed  of  the 
work  is  reduced.  Satisfactory  results  are  seldom  obtained  unless  the 
work  of  each  picker  is  inspected  from  time  to  time  by  the  grower  or 
a  cmnpetent  foreman. 

PICKING  UTENSILS. 

Canvas  sacks  of  various  kinds  and  half-bushel  baskets  of  the 
round  iTpe  are  used  almost  exclusively  as  picking  receptecles  for 
apples.  In  recent  years  the  use  of  the  picking  sack  has  increased  very 
rapidly,  until  now  it  E^ares  equally  in  popularity  with  the  basket. 
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It  is  generally  advantageous  to  use  both  in  removing  the  crop,  a£ 
baskets  are  especially  convenient  for  gathering  fruit  near  the  ground, 
while  sacks  can  be  used  to  advantage  only  when  the  picker  maintains 
an  upright  position.  Hamper  baskets  serving  as  picking  ut^isils  are 
encountered  in  the  Delaware  and  Xew  Jersey  apple  sections,  where 
they  are  used  extensively.  Tin  buckets  with  drop  bottoms  of  canvas 
and  several  other  patented  receptacles  designed  to  facilitate  the 
emptying  process  are  much  used  in  certain  localities,  and  ordinary 
metal  buckets  are  used  to  a  very  limited  extent. 

Picking  sacks  vary  widely  in  design  and  in  the  material  used  in 
making  them.  In  the  Potomac  Valley  region  and  in  Virginia,  many 
growers  are  employing  a  homemade  sack  of  burlap 
which  holds  about  three-fourths  of  a  bushel.  These 
sacks  can  be  made  easily  and  quickly  from  a  burlap 
bag  with  comparatively  no  expense,  and  for  this  rea- 
son are  employed  by  some  growers  in  all  secUons; 
but,  because  such  bags  must  be  inverted  to  be 
emptied,  which  usually  increases  the  amount  of 
bruising,  they  are  generally  recognized  as  less  de- 
sirable than  the  drop-bottom  type.  At  the  same 
time  they  may  be  used  without  appreciable  injury 
to  the  crop  if  the  fruit  is  of  generally  low  quality 
or  if  of  a  variety  not  easily  bruised,  such  as  the 
Ben  Davis. 

The  drop-bottom  canvas  sacks  (fig.  1)  holding 
about  one-half  bushel  are  equipped  with  straps  that 
fasten  them  securely  in  front  of  the  body  and  hold 
them  in  place  as  the  picker  is  working  from  the 
ladder.    The  sack  consists  of  a  canvas  tube  held 
Fio  1  —Drop-bottom   "pen  at  the  top  by  a  wire  frame.    The  bottom  of  the 
csDvaa  picking   tube  IS  equipped  with  a  snap  or  with  rings  so  that 
""^^  the  sack  may  be  closed  by  folding  up  the  tube  and  at- 

taching it  to  a  ring  or  hooks,  as  the  case  may  be,  on  the  front  of  the 
bag.  These  sacks  are  more  convenient  than  baskets  because  they  are 
held  in  place  in  such  a  way  that  pickers  have  free  use  of  both  hands. 
For  this  reason  they  can  be  used  to  good  advantage  where  speed  is  an 
important  consideration.  Their  chief  disadvantage  lies  in  the  greater 
possibility  of  bruising  the  fruit  as  the  picker  walks  about  or  presses 
the  sack  against  the  ladder  or  branches. 

Another  type  of  canvas  sack  has  the  opening  in  front  but  hangs 
under  the  picker's  arm.  This  construction  enables  the  picker  to  de- 
scend from  the  tree  without  bumping  the  fruit  into  the  ladder. 

Kound  half-bushel  picking  baskets  (fig.  2),  used  in  all  of  the  east- 
ern apple-growing  scions,  usually  are  made  from  staves,  and  are 
equipped  with  wire  bails  or  wooden  handles.    The  rigid  sides  of  these 
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baskets  protect  the  fruit  from  perssure,  and  in  harvesting  tender 
varieties  this  feature  is  essential  Pickers  have  a  tendency  when 
using  baskets  to  place  them  in  a  crotch  of  the  tree  or  to  hook  them 
over  a  limb,  and  then  toss  the  fruit  into  them  from  a  distance  of 
several  feet,  causing  severe  bruises  and  often  broken  skin.  If  the 
baskets  are  padded  or  lined  with  corrugated  paper  the  fruit  will  be 
protected  to  a  considerable  extent  from  such  injury.  Where  ladder 
work  is  being  done  the  baskets  should  be  fitted  with  an  S-shaped  hook 
that  enables  the  picker  to  move  them  frequently  and  use  both  hands 
for  picking. 

The  proper  method  of  emptying  baskets  or  sacks  should  be  im- 
pressed  repeatedly  upon  the  picker's  mind.  In  emptying  either,  care 
should  be  exercised  to  avoid  dropping  the  fruit.    For  example,  if 


Pio.  2. — Two  approved  methods  at  emptjriiig  picking  Msketa  Inta  Held  entea. 

baskets  are  emptied  into  lug  boxes  the  basket  should  be  lowered  to 
the  bottom  and  inverted  gently,  or  the  lug  box  should  be  tipped  so 
that  t^  fruit  rolls  directly  from  the  basket  down  the  side  as  shown 
in  figure  2.  Drop-bottom  sacks  are  so  constructed  that  fruit  can 
be  emptied  without  bruising  if  the  bottom  of  the  sack  rests  on  the 
bottom  of  the  container  when  it  is  opened. 

It  is  evident  that  all  of  these  utensils  have  uses  to  which  they  are 
peculiarly  adapted,  and  one  can  not  be  recommended  to  the  exclu- 
sion of  the  others.  The  successful  use  of  any  particular  picking  uten- 
tal  is  largely  a  matter  of  management,  and  two  different  types  can 
often  be  used  to  advantage. 


Several  different  types  of  picking  ladders  are  in  common  use.  The 
ordinary  straight  ladder  is  still  used  extensively  in  most  sections, 
but  is  being  displaced  rapidly  by  improved  types.    The  chief  dia- 
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advantage  of  the  straight  ladder  is  the  top-heavy  tendency  which 
makes  it  difficult  to  set  it  securely  against  the  smaller  branches  with- 
out breaking  them  and  knocking  off  fruit  One  desirable  modifica- 
tion of  this  ladder  has  a  broad  base  and  tapers  toward  the  top.  This 
construction  gives  a  better  distribution  of  the  weight  and  makes  it 
correspondingly  easy  to  handle. 

The  pointed  ladder  is  probably  most  satisfactory,  as  it  is  lighter 
and  can  be  placed  against  a  limb  or  fork  that  would  not  support  a 
common  straight  ladder.  For  picking  in  the  tops  of  high  trees,  ex- 
tension ladders  are  very  desirable,  as  they  make  it  possible  to  gather 
fruit  which  could  not  be  reached  in  any  other  way. 

The  use  of  such  ladders  is  preferable  to  baying  the  pickers  climb 
the  trees.  Climbers  in  heavy  shoes  are  likely  to  split  the  crotches  and 
peel  the  bark.  It  is  generally  necessary,  of  course,  to  gaUier  part  of 
the  fruit  borne  in  the  center  of  the  tree  by  climbing,  and  where  this 
is  done  much  injury  to  the  tree  may  be  prevented  if  the  pickers  wear 
rubber-soled  shoes  or  leather  shoes  without  heels. 

Stepladders  of  various  kinds  are  especially  satisfactory  in  harvest- 
ing fruit  from  small  trees,  and  from  the  lower  branches  of  large 
trees.  The  most  desirable  types  are  wide  and  flaring  at  the  bottom, 
narrow  at  the  top,  and  supported  with  but  one  prop.  (See  front 
cover.)  Such  ladders  can  be"  set"  quicklyandsecurely,  if  the  ground 
is  level,  without  knocking  off  the  fruit  as  do  the  long  ladders  which 
are  leaned  against  the  trees.  As  a  general  rule  not  enough  consider- 
ation is  ^ven  to  the  selection  of  ladders  best  adapted  to  the  particular 
requirements  of  the  orchard. 

HANDLING  THE  PBUIT  FROM  THE  TREE  TO  THE  PACKING  TABLE. 

Where  the  crop  is  packed  over  tables  that  are  moved  from  place 
to  place  in  the  orchard  the  fruit  usually  is  carried  in  the  picking 
utensil  to  the  packing  table.  It  is  common  practice  for  pilfers  to 
carry  the  fruit,  but  in  so  far  as  possible  this  should  be  avoided  bo- 
cause  it  is  both  expensive  and  inefficient.  Certain  members  of  the 
crew  should  be  assigned  to  the  task  of  carrying  the  filled  baskets 
to  the  table  and  furnishing  the  pickers  with  empty  baskets.  These 
men  carry  at  least  two  full  baskets  of  fruit  from  the  tree  to  the 
table,  whereas  the  picker  makes  the  trip  with  one.  If  picking  sacks 
are  used,  the  fruit  is  carried  to  the  tables  in  lug  boxes  which  when 
full  are  too  heai'y  to  be  handled  by  women  or  boys.  The  carriers 
also  save  much  time  for  the  pickers  who  are  working  on  ladders 
or  in  the  trees  by  taking  the  full  baskets  which  are  lowered  by  means  , 
of  a  rope  and  attaching  empty  ones.  This  makes  it  imnecessary  for  . 
the  picker  to  climb  down  to  empty  his  basket. 

Where  the  packing  is  done  at  a  central  packing  house  or  at  one 
permanent  location  in  the  orchard,  the  fruit  is  delivered  to  that  place 
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in  boxes,  crates,  barrels,  or  baskets,  the  kind  of  receptacle  depending 
□pon  the  locality. 

Barrels  are  used  most  ccmunonly  in  New  England  and  in  New 
York.  They  are  also  used  a  great  deal  in  the  middle-western  States 
and  by  some  growers  in  all  sections.  The  use  of  barrels  as  field  car- 
riers not  mly  makes  unnecessary  the  expense  of  special  orchard 
boxes,  but  also  affords  a  package  in  which  the  fruit  may  be  stored 
ontil  it  is  packed.  However,  crates  and  boxes  are  preferable,  as  they 
are  more  conveniently  handled  and  they  may  be  stacked  securely 
in  storage  or  during  hauling  without  bruising  the  fruit. 

A  very  durable  slatted  crate  which  holds  about  a  bushel  is  exten- 
sively used.  Such  a  crate,  illustrated  in  figure  3,  has  a  solid  bot- 
tom while  the  grooved  top  strips  and  half-round  bottom  strips  fit 
together  when  the 
crates  are  stacked  and 
prevent  them  from 
shifting.  A  majority 
of  the  different  kinds 
of  lag  boxes  are  made 
by  local  manufactur- 
ers. The  best  ones 
holding  about  a  bushel 
are  made  of  heavy 
material,  with  hand 
holes  at  the  ends  and 
cleats  across  the  top. 

I^me  will  be  saved 
if  the  pickers  are  at  all 
times    provided    with  ^"^  ^-^'•"^l  ""a'^K  -^te  wMely  d«^  a.  >  Oeld  carrier. 

an  abundance  of  field  crates  to  receive  the  picked  fruit.  The  grower 
or  foreman  should  see  that  these  are  distributed  to  the  proper  points 
in  ndvance  of  the  crew. 

BASIS  OP  PA7IHQ  PICKERS. 

In  90  per  cent  of  the  orchards  investigated  by  the  Bureau  of 
Markete  the  growers  were  paying  pickers  on  a  straight  day-wage 
basis;  the  remaining  10  per  cent  paid  on  the  basis  of  the  amount 
of  fruit  picked,  and  there  are  growers  in  all  sections  who  are  success- 
fully employing  this  method.  The  speed  of  the  work  undoubtedly 
can  be  increased  by  paying  the  pickers  on  a  piece-work  basis. 

This  system  may  be  employed  advantageously  where  there  is  a 

labor  shortage,  or  where  there  is  low  quality  fruit,  heavy  dropping, 

or  any  other  circumstance  demanding  the  quick  removal  of  the  crop. 

It  is  the  exceptional  picker  who  ^ill  do  his  utmost  when  paid  by  the 
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day,  and  the  exceptional  one  who  will  not  pick  more  when  paid  by 
the  piece.  The  pickers  generally  make  better  wages  by  this  plan, 
and  any  tendency  toward  cardessness  can  be  avoided  by  strict  super- 
vision. If  the  grower  iS  not  able  to  superintend  the  pickers,  the 
damage  resulting  from  carelessness  may  more  than  offset  the  advan- 
tage of  the  inereaaed  amount  picked.  It  is  possible  to  check  up  ac- 
curately on  the  Work  done  by  each  picker  by  requiring  that  a  check 
bearing  an  identifying  number  be  placed  in  each  basket  or  box 
pidced.  If  the  wages  are  adequate  and  t^  supervision  is  careful 
enough,  the  piece-work  system  can  be  employed  successfully  in  pick- 
ing crops  of  high  quality. 

GRADING  AND  PACKING. 

In  small  orchards  under  favorable  weather  conditions  apples  are 
usually  packed  in  the  open,  portable  equipment  being  used,  but  in 
large  orchards  and  in  sections  where  unfavorable  weather  generally 
prevails  during  the  harvesting  season,  the  fruit  is  more  often  packed 
in  central  houses,  tents,  or  sheds. 

In  New  England,  packing  operations  are  very  generally  conducted 
under  cover,  as  the  weather  in  the  fall  makes  it  necessary  to  harvest 
as  soon  as  possible.  The  prevailing  temperatures  at  this  time  of  the 
year  favor  common  storage  and  the  packing  can  be  extended  over  4 
considerable  length  of  time.  Consequently,  the  practice  in  this  sec- 
tion, and  to  a  less  extent  in  other  sections,  is  to  pick  the  fruit  and 
place  it  in  barrels,  which  are  stored  temporarily  in  sheds  or  oUier 
outbuildings,  and  to  pack  it  later.  If  the  fruit  is  to  be  held  for  any 
length  of  time  it  should  be  placed  under  proper  conditions  of  storage, 
Otherwise  it  should  be  packed  as  soon  as  possible  and  removed  to 
storage.  In  producing  sections  farther  south  tJie  common  and  most 
desirable  practice  is  to  pack  the  fruit  as  soon  as  it  is  picked  and  re- 
move it  to  storage  as  quickly  as  possible. 

The  use  of  packing  houses  has  increased  rapidly  during  recent 
years  and  constitutes  a  development  in  the  right  direction.  They 
have  come  into  use  in  both  large  and  small  orchards,  and  many 
growers  who  operate  only  a  few  acres  of  apple  trees  have  their  pack- 
ing done  in  a  house  or  shed.  This  practice  affords  Uie  following 
advantages : 

(1)  Shelter  is  afforded  for  an  accumulation  of  unpacked  fruit 
and  the  grading  and  packing  can  be  continued  without  interruption 
in  spite  of  unfavorable  weather ; 

(2)  Equipment,  jmckages,  and  fruit  are  protected  from  the 
weather  at  all  times; 

{3)  The  use  of  a  house  encourages  the  installation  of  sizing  ma- 
chinery and  other  labor-saving  devices  which  can  not  be  used  to  ad- 
vantage in  the  open ;  and 
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(4)  The  efficient  orgaotzation  of  labor  is  simplified  by  baring  all 
of  the  work  done  in  one  place;  there  is  no  necessity  for  the  confusion 
And  loss  of  time  which  is  caused  when  the  outfit  is  moved  frequently. 

The  tendency  among  the  larger  and  more  prc^ressive  growers  in 
all  sections  is  toward  the  use  of  pacing  houses  equipped  with  ma- 
chinery. In  small  orchards,  when  the  climatic  conditions  are  espe- 
cially favorable,  it  may  be  advisable  to  pack  in  the  orchard,  but  in 
most  instances  the  use  of  a  house  or  shed  of  some  sort  will  insure  bet- 
ter results. 

Many  growers  contend  that  packing  houses  are  not  desirable  in 
orchards  located  on  rough,  hilly  land  owing  to  the  difficulty  of  haul- 
ing the  loose  fruit.  However,  some  of  the  largest  and  most  successful 
houses  operated  at  the  present  time  are  located  on  hilly  land,  and 
they  have  the  advantage  of  avoiding  the  difficulties  encountered 
where  the  fruit  is  carried  to  the  table  and  the  equipment  is  moved 
irom  place  to  place  on  steep  hillsides. 

Packing  houses  are  particularly  desirable  under  conditions  such  as 
are  found  in  the  upland  orchards  on  the  steep  sides  of  the  Blue  Ridge 
Mountains.  In  some  of  these  mountain  orchards  growers  encounter 
so  much  difficulty  in  moving  their  packing  equipment  that  they  se- 
lect a  central  location  for  their  packing  operations,  where  they  re- 
main. As  a  rule,  where  the  slopes  are  steep  there  is  not  enough  level 
ground  avulable  to  provide  sufficient  room  for  the  equipment  and 
the  various  members  of  the  crew,  and  as  a  result  the  packers  and 
sorters  interfere  with  each  other  and  limit  the  general  efficiency  of 
the  work.  Under  these  conditions  the  matter  of  temporary  storage 
for  both  empty  and  filled  barrels  in  the  vicinity  of  the  packing  tables 
also  offers  a  perplexing  problem.  Practically  aU  growers  who  have 
used  packing  houses  are  emphatic  in  their  indorsement  of  their  use 
as  compared  with  orchard  packing. 

GRADING  TABLES. 

Two  types  of  grading  or  sorting  tables  are  used  almost  exclu^vely 
where  the  fruit  is  graded  in  the  orchard,  and  they  are  used  to  a 
large  extent  in  packing  houses  also.  These  are  the  apron  table  and 
the  canvas  or  burlap  table. 

Apron  table. — ^Tbe  apron  table  or  a  variation  of  this  type  is  com- 
monly used  in  all  sections.  The  table  shown  in  figure  4  is  typical 
of  the  kind  used  when  packing  is  done  in  the  orchard.  Frequently 
tables  similar  to  this  are  equipped  with  wheels  so  that  tliey  can  be 
moved  easily  about  the  orchard.  The  bed  of  the  table,  which  is  slat- 
ted in  such  a  way  that  the  trash  falls  through,  is  inclined  so  that  the 
fruit  as  it  is  graded  rolls  to  the  lower  end,  where,  upon  the  opening 
of  a  stop  or  trap,  it  is  lowered  by  means  of  an  apron  into  the  barrd. 
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Tlie  end  of  the  table  where  the  packing  b  done  tapers  down  to  an 
opening  approximately  1  foot  in  width.  A  60  or  75  bushel  hopper 
or  bin  into  which  the  fruit  is  emptied  directly  from  the  orchard 
wagons  is  sometimes  attached  to  the  apron  table.  ■  (See  fig.  5.)     This 


arrangement  has  the  advantage  of  furnishing  a  continuous  supply 
to  the  table  and  also  saving  handling  the  field  containers  in  tlu 
packing  shed.  Hovrever,  unless  the  bin  is  kept  nearly  foil,  the  fruit 
is  almost  certain  to  be  bruised  in  rolling  down  the  necessarily  steep 
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incline  to  the  bottom.  The  weight  of  the  fruit  in  the  bin  also  makes 
it  difficolt  to  regulate  the  feeding  and  the  apples  often  rush  by  the 
sorters  faster  than  they  can  be  graded  properly. 

The  usual  method  where  two  grades  are  packed  is  to  remove  the 
culls  and  the  second-grade  fruit  into  baskets  or  barrels  and  to  allow 
the  first-grade  fruit  to  "run"  over  the  table.  When  one  of  two 
grades  is  sorted  out,  the  sorters  should  always  remove  the  grade 
which  constitutes  the  smaller  proportion  of  the  fruit,  in  order  to  re- 
duce the  amount  of  handling  to  a  minimum,  and  to  allow  tlie  grade 
constituting  the  larger  part  to  be  run  over  the  apron  into  the  barrel. 
It  is  a  mistake  to  run  the  first  grade  over  the  end  of  the  table  when 
this  would  necessitate  the  handling  of  the  larger  proportion  of  the 
apples.    The  man  who  packs  the  barrel  is  usually  responsible  for  the 


maintenance  of  the  grade.  He  has  charge  of  the  crew  at  his  table  and 
in  addition  to  checking  up  the  work,  he  supplements  the  sorting  by 
going  over  the  fruit  as  it  passes  into  the  barrel. 

This  type  of  table  is  popular  because  the  work  can  be  done  rapidly. 
It  is  not  altogether  satisfactory,  as  the  fruit  frequently  crowds  past 
the  sorters  in  a  way  which  encourages  carelessness.  The  actual  sort- 
ing takes  place  as  the  fruit  is  being  pushed  or  rolled  along  to  the 
end  of  the  table  which  is  frequently  kept  so  full  that  it  can  not  be 
thoroughly  inspected.  Only  with  very  careful  management  can  the 
grades  be  maintained  by  the  use  of  this  table,  especially  if  the  fruit 
is  not  uniformly  of  good  quality. 

Canvas  or  burlap  table. — ^The  second  type  of  grading  table  is 
made  of  canvas  or  burlap  stretched  over  a  rectangular  frame.  It  is 
not  fitted  for  running  the  fruit  over  an  apron  into  tlie  barrel  as  with 
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the  apron  table.  The  apples  must  be  sorted  by  hand  into  baskets,  in 
which  they  are  lowered  into  the  barrels.  The  advantage  of  this  table 
is  that  all  of  the  apples  are  subjected  to  careful  inspection  as  they 
are  remored  by  the  sorters.  Although  as  a  rule  this  is  a  slower  proc- 
ess than  that  of  handling  the  fruit  over  an  apron  table,  the  sorters 
with  practice  soon  become  skilful  and  are  able  to  handle  the  fruit 
very  rapidly.  When  as  much  as  half  of  the  fruit  must  be  removed 
from  the  apron  table  in  the  process  of  grading  the  same  work  could 
be  done  as  rapidly  and  more  accurately  over  the  canvas-top  table. 

Care  must  be  exercised  in  the  management  of  either  type  if  the 
best  results  are  to  be  obtained.  In  the  case  of  the  apron  table,  the 
£ruit  is  often  bruised  by  crowding  it  along  with  the  picking  baskets 
as  they  are  being  emptied.  With  canvas-topped  tables,  the  sorters 
should  be  cautioned  about  throwing  the  apples  into  the  baskets  into 
wliich  the  fruit  is  being  graded.  Injury  from  this  source  may  be 
avoided  to  a  considerable  extent  by  padding. 

SIZING    MACHINES. 

Sizing  machines  for  barreled  apples  are  gaining  rapidly  in  popu- 
larity, although  prior  to  five  years  ago  tlie  mechanical  sizing  of  fruit 
for  barrel  packing  was  generally  considered  impractical.  Machines 
for  the  sizing  of  boxed  apples  have  been  used  in  the  Northwest  for 
several  years,  but  these  operate  on  a  different  principle  from  that 
employed  in  barreled  apple  sizing  machines.  The  most  popular 
machines  used  for  boxed  apples  size  by  weight  while  practically  all 
machines  used  for  barrel  packing  size  the  fruit  by  measurement. 
Some  growers  have  obtained  the  machines  used  in  the  Northwest  and 
have  employed  them  to  size  barreled  stock,  but  they  have  not  proved 
as  satisfactory  as  the  machines  which  are  especially  designed  for 
this  purpose.  They  are  constructed  to  size  the  fruit  more  accurately 
than  is  necessary  for  barrel  packing  and  for  this  reason  the  capacity 
is  very  much  less  than  that  of  the  machines  which  size  by  measure- 
ment. 

At  present  sizing  machines  are  being  used  to  a  greater  or  less  ex- 
tent for  barrel  packing  in  all  sections  to  meet  the  demand  for  apples 
that  are  uniform  in  size.  The  commonest  practice  throughout  the 
barreled  apple  sections  is  to  separate  the  fruit  into  two  standard 
sizes  2}  inches  to  2^  inches  and  2J  inches  and  larger.  Such  sizing 
is  customary  whether  the  grading  is  done  with  machinery  or  not,  but 
it  can  be  done  more  rapidly  and  accurately  by  the  mechanical  sizer. 
The  use  of  the  machine  enables  the  grower  to  give  more  attention  to 
the  grading  of  the  fruit,  as  the  sorters  are  not  concerned  with  the  size 
classification.  Where  greater  uniformity  is  desirable  the  machines 
are  equipped  to  sort  the  fruit  into  variations  of  one-fourth  inch, 
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and  where  this  is  done  the  mechanical  sizer  is  of  even  greater  value, 
as  a  uniform  pack  may  he  secured  with  inexperienced  help. 

The  sizing  machines  used  most  eztensiyely  for  barrel  packing  are 
essentially  ^mple  in  construction.  They  consist  of  two  parts — 
canvas  conveying-belts  on  which  the  fruit  is  sorted,  and  the  ^zing 
device  proper.  The  fruit  is  delivered  to  the  grading  helt  as  it  comes 
from  the  orcliard  and  is  sorted  as  it  moves  toward  the  sizer. 

One  of  the  most  popular  types  is  equipped  with  endless  chain  belts 
about  3  feet  wide,  composed  of  rings  of  a  certain  size.  (See  fig.  6.) 
Two  to  four  of  these  belts  are  uesd  and  are  arranged  in  series  so  that 
the  fruit  progresses  from  the  smallest  to  the  largest  rings.  As  the 
apples  are  delivered  onto  these  chain  belts  from,  the  grading  belt  they 
either  drop  through  the  rings  of  the  first  or  are  carried  on  to  the  next. 


Pio.  6. — Uacblne  eqnipped  witb  siiing  b«lte  made  a(  llakcd  rloss. 

Where  two  chain  belts  are  used  the  fruit  too  smalt  for  packing  drops 
through  the  first,  which  is  usually  composed  of  2J-inch  rings.  The 
rest  of  the  fruit  ia  carried  to  the  second  chain  composed  of  2^inch 
rings  through  which  all  the  apples  between  2^  and  2^  inches  drop. 
Those  remaining  are  carried  by  a  short  conveying  belt  to  a  packing 
bin  equipped  with  an  apron.  This  size  includes  all  apples  2^  inches 
or  more  in  diameter. 

The  sizing  chains  are  inclined  or  otherwise  arranged  so  that  the 
position  of  the  fruit  is  clianged  several  times  as  it  is  carried  over  the 
rings.  This  is  necessary  to  secure  the  measurement  of  the  transverse 
diameter,  which  is  the  dimension  used  as  the  basis  for  all  sizing. 
Apples  occasionally  fall  onto  the  sizing  rings  so  that  they  are  meas- 
ured by  the  longitudinal  diameter,  which  causes  large  and  small 
apples  to  appear  in  the  some  bin.  It  is  necessary  to  measure  each 
apple  by  the  same  diameter  to  secure  uniformity. 
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Another  popular  device   for  sizing  consists  of  rollers  or  belts 

spaced  close  at  one  end  and  diverging  toward  the  far  end.    The  fruit 

progresses  along  these  rollers  or  belts  tintil  a  place  is  reached  which 

is  wide  enough  to  allow  it  to  fall  through.    Several  machines  employ 

this  principle  to  great  advantage.    The  most  common  one  is  equipped 

wiUi  an  endless  horizontal  belt  which  is  inclined  in  such  a  way  that 

the  fruit  rolls  toward  the  lower  edge  where  it  comes  in  ctmtact  with 

a  revolving  roller.     (See  fig.  7.)     This  roller  is  set  at  a  hei^t  of  2^ 

inches  above  the  bell  at  one  end  and  3  inches  above  at  the  opposite 

end.    This  arrangement  would  provide  for  three  sizes,  1\  to  2^  inches, 

2|  to  3  inches,  and  3  inches  and  larger,  the  largest  size  being  carried 

over  the  end  of  the  belt.    However,  the  roller  is  adjustable  and 

may  be  set  at  various 

heights,  depending 

upon  the  number  of 

sizes  desired. 

Another  macliine, 
which  employs  this 
principle  but  in  which 
a  board  is  substituted 
for  the  revolving 
roller,  may  be  con- 
structed by  the  ingen- 
ious grower  at  a  verj- 
slight  expense.  This 
machine  is  ea^ly  op- 
erated, inexpensive, 
simple    in    construe- 

Fio.  1. — with  tbiB  type  of  maehlne  the  frott  Is  al»d  In     tion,   does   not  bruise 
tbe  Blot  tH>t<rMn  the  roller  and  the  borliDntal  belt.         ,i  a^  ..  j      ,, 

speed  is  sufficient  for  an  output  of  100  to  150  barrels  a  day.  In  feed- 
ing the  fruit  to  the  machine  care  must  be  taken  that  all  of  the 
apples  come  in  contact  with  the  board  so  that  they  will  be  sized  cor- 
rectly.   If  too  many  are  fed  at  one  time,  all  will  not  touch  the  board. 

Another  similar  arrangement  consists  of  two  spiral  or  corkscrew- 
like rollers  which  are  set  horizontally  and  which  diverge  in  the  same 
way  as  the  machines  which  have  been  described.  (See  fig.  8.)  The 
fruit  is  carried  along  the  slot  between  tlie  two  rollers,  wUch  revolve 
away  from  each  other.  When  a  point  is  reached  where  the  space  be- 
tween the  rollers  is  wider  than  the  diameter  of  the  fruit  the  apples 
drop  into  the  bin  below. 

In  another  type  of  machine  the  fruit  is  dropped  into  a  series  of 
cups  or  pockets,  operated  as  an  endless  belt.  (See  fig.  9.)  These 
cups  or  pockets  enlarge  as  the  fruit  is  carried  along  until  the  diameter 
is  great  enough  to  allow  the  apple  to  drop  through  into  the  bin. 
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The  machiiics  which  bave  been  described  are  usually  operated  by 
ps  engines  or  electric  motors,  but  practically  all  manufacturers  put 
out  small  hand-power  machines  light  enough  to  be  moved  about  from 
place  to  place  in  the  orchard. 

In  general,  any  of  these  machines  will  size  apples  satisfactorily  for 
barrel  packing.  The  choice  of  the  machine  will  have  to  be  made  by 
the  grower,  based  upon  a  consideration  of  the  size  of  the  orchard,  the 
equipment  already  on  hand,  the  accuracy  required,  and  number  of 
sizes  desired.  There  are  a  number  of  points  that  growers  should 
Iteep  in  mind  in  making  this  choice;  (1)  The  machine  must  have  a 


Fib.  8. — Bbdu  machine  with  diverging  iplnl  roller*. 

capacity  proportionate  to  the  size  of  the  orchard  so  that  the  operation 
can  be  conducted  economically.  In  choosing  between  two  machines, 
one  which  has  a  large  capacity  but  is  only  moderately  accurate  and 
the  other  which  has  a  small  capacity  but  is  very  accurate,  such  as 
those  used  in  connection  with  box  packing,  the  former  is  preferable 
in  most  cases.  (2)  Simplicity  of  design  and  freedom  from  too  nu- 
meraus  adjustments  are  features  very  much  to  be  desired.  The  ma- 
chines that  size  most  accurately  are  generally  expensive,  cumbersome, 
and  fitted  with  numerous  delicate  adjustments  which  tend  to  make 
them  undesirable  for  barreling  operations,  as  biirreled  apples  are 
usually  sized  in  one-fourth  inch  variations  and  extreme  accuracy  is 
nnnecessary  for  this  purpose.  (3)  An  investigation  should  be  made 
to  see  that  there  are  no  arrangements  or  devices  that  will  unduly 
bruise  the  fruit.    If  the  apples  are  bounced  along  on  metal  or  un- 
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padded  parts,  or  if  the  coustruction  in  any  way  necessitates  crowding 
or  congestion,  there  is  danger  of  injury,  and  such  a  machine  will  not 
be  suited  to  tender  varieties.  (4)  The  durability  of  the  machine  is  a 
matter  of  great  importance.  If  such  a  machine  is  not  substantial,  it 
will  soon  go  to  pieces  when  subjected  to  the  rough  handling  that  is 
usually  given  such  equipment. 

ADDITIONAL  EQUIPMENT  FOR  SIZING  MACHINES. 

Practically  all  sizing  machines  in  use  at  present  separate  fruit  of 
one  grade  into  various  sizes,  but  by  dividing  the  grading  belt 
lengthwise  with  a  strip  or  pipe  and  rearranging  the  chutes  which 
divert  the  fruit  from  the  sizing  device  to  the  packing  bins,  two 


B  tbe  belt  mOTc 


grades  may  be  sized  at  the  same  time.  Assuming  for  the  purpose 
of  illustration  that  A  and  B  grades  are  to  be  sized  separately,  the 
grading  operation  is  carried  on  in  the  following  manner:  The  field- 
run  fruit  is  emptied  on  the  belt  and  passes  on  both  sides  of  the 
partition.  The  culls  are  first  removed  into  containers  provided  for 
that  purpose,  then  the  sorters  standing  on  the  "  A  "  side  do  not  handle 
the  "  A  "  grade  fruit  but  put  the  "  B  "  grade  across  the  partition, 
and  the  sorters  on  the  "  B  "  side  permit  the  "  B  "  grade  fruit  to  pass, 
and  put  the  "  A  "  grade  across.  With  this  plan  only  50  per  cent  of 
the  fruit  IS  handled,  no  matter  what  percentage  of  the  crop  falls  in 
each  grade,  except  such  handling  as  may  be  necessary  to  determine 
the  grade. 

Perhaps  a  better  way  of  dividing  the  fruit  is  to  divert  all  the 
fruit  to  one  side  of  the  partition.  Where  this  is  done,  the  grade 
constituting  the  smaller  part  of  the  crop  is  sorted  out  and  placed  on 
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the  opposite  side  of  the  partition.  This  requires  the  handling  of  a 
smaller  percentage  of  the  fruit  than  the  other  method,  unless  the 
crop  is  evenly  divided  between  the  two  grades. 

In  most  commercial  operations  the  second  grade  fruit  is  not  separ- 
ated into  various  sizes,  but  all  of  it  above  a  certain  minimum  diame- 
ter, usually  2i  inches,  is  packed  together.  Instead  of  following  the 
usual  practice  of  sorting  out  this  grade  into  baskets  or  barrels,  a  can- 
vas conveyor  6  or  6  inches  wide,  placed  about  18  inches  above  the 
table,  may  be  used  to  advantage  in  carrying  the  fruit  to  a  side  bin  at 
the  end  of  the  machine. 

The  efBcient  disposal  of  culls  is  a  point  which  is  very  commonly 
neglected  and  often  an  accumulation  of  this  fruit  on  the  packing 
floor  is  allowed  to  interfere  with  the  other  operations  of  the  crew. 
In  many  houses  the  culls  may  be  conveniently  carried  to  the  base- 
ment by  canvas  chutes.  Where  this  is  done,  they  must  be  removed 
later  by  elevators  or  the  house  may  be  so  constructed  that  it  is  pos- 
sible to  drive  directly  into  the  basement.  Where  there  is  no  base- 
ment, conveying  belts  may  be  used  to  carry  the  culls  to  elevated  bins, 
from  which  they  can  be  removed  through  a  trap  into  wagons. 

The  method  of  feeding  the  fruit  to  the  sizing  macliine  is  another 
point  to  be  studied  carefully,  as  it  influences  directly  the  total  daily 
output  and  consequently  the  cost  of  operation.  In  the  first  place,  it 
should  be  possible  to  supply  a  continuous  flow  of  fruit  to  the 
sizer  without  any  tendency  toward  crowding  or  bruising,  and, 
second,  it  should  not  be  necessary  to  lift  the  filled  containers  to  any 
considerable  height  from  the  floor  in  order  to  empty  them,  especially 
where  the  loose  fruit  is  hauled  in  barrels.  Unnecessary  lifting  may 
be  avoided  by  elevating  the  receiving  platform  or  floor  about  30  inches 
above  the  main  packing  floor,  or  to  a  little  less  than  tlie  height  of  the 
sizing  machine,  thus  permitting  the  emptying  of  the  fruit  at  about 
floor  level.  With  this  feature  of  construction,  the  feeding  can  be 
still  further  facilitated  by  installing  a  belt  10  to  15  feet  in  length  to 
receive  the  fruit.  This  belt  ordinarily  should  extend  along  the  receiv- 
ing platform  at  right  angles  to  the  grading  belt,  thus  making  it 
possible  to  empty  the  loose  fruit  at  any  point  along  the  line  Ex- 
tended observations  indicate  this  to  be  the  ideal  arrangement. 

Another  method  of  feeding  consists  of  pouring  the  fruit  into  a 
hopper  on  the  floor  level,  from  which  it  is  carried  to  the  sorting  belt 
or  sizer  by  means  of  an  elevator  belt.  This  method  is  in  rather  com- 
mon use  in  sections  where  the  loose  fruit  is  hauled  in  barrels,  and  in 
some  houses  has  given  satisfactory  results  j  however,  without  careful 
management,  there  is  a  marked  tendency  to  bruise  the  fruit.  In  the 
first  place,  the  man  emptying  the  barrels  may  allow  them  to  rest 
partially  upon  the  fruit  in  the  hopper;  then  when  the  hopper  is  full, 
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the  elevating  belt  frequently  carries  several  apples  half  way  up  the 
incline  between  the  lugs  and  this  fruit  is  generally  bruised  by  rolling 
back  into  the  hopper.  The  hopper  method  is  also  somewhat  slower 
than  the  belt  running  on  the  level  of  the  machine,  as  it  is  obvious  that 
a  feed  belt  carrying  fruit  on  lugs  placed  several  inches  apart  can  not 
have  as  great  a  capacity  as  one  running  on  the  leveL  If  a  hopi>er  is 
used  it  must  be  properly  padded. 

POWER. 

Only  the  small  machines  can  be  operated  by  hand  power.  Some  of 
the  simple  types,  having  a  capacity  of  around  100  barrels  a  day,  can 
be  run  in  this  way,  but  in  nearly  all  cases  the  use  of  a  gasoline  engine 
or  an  electric  motor  is  preferable.  It  is  generally  best  to  place  the 
engine  or  motor  in  the  loft  or  basement  or  under  a  shelter  outside  of 
the  building  in  order  to  leave  the  packing  house  floor  clear  for  the 
operation  of  the  crew. 

The  speed  of  the  machine  needs  to  be  regulated  very  carefully,  as 
the  accuracy  and  care  with  which  the  apples  are  handled  are  largely 
dependent  upon  the  speed  of  the  belts  and  chains.  Practically  all 
machines  when  run  too  rapidly  are  inaccurate  and  cause  an  excessive 
amount  of  bruising.  When  the  conveyor  belt  delivers  the  fruit  very 
rapidly  to  the  sizer  a  congestion  may  result  from  the  inability  of  the 
sizing  device  to  size  all  of  tJie  apples  delivered  on  it  When  it  is  de- 
sirable to  increase  the  output  of  the  machine  the  fruit  should  be 
supplied  in  an  uninterrupted  flow  rather  than  by  increasing  beyond 
normal  the  number  of  revolutions  of  the  drivewheeL 

CONVEYORS. 

Two  types  of  mechanical  conveyors  are  used  extensively  in  pack- 
ing house  operations — the  endless  chain  or  belt  operated  by  machinery 
for  conveying  loose  fruit  or  light  packages,  and  the  roller  type  for 
conveying  filled  packages  by  gravity.  Chutes  may  also  be  used  to 
advantage  to  convey  fruit  (especially  culls),  or  packages  to  a  base- 
ment or  lower  floor.  The  belts  are  made  of  heavy  canvas  or  rubber 
fabric,  and  vary  in  width  as  desired.  A  smooth  board  is  supplied  as 
a  floor  over  which  the  loaded  part  of  the  belt  travels  so  that  it  will 
not  sag  or  fold  under  the  weight  of  the  fruit.  Canvas  belts  or  chains 
fitted  with  lugs,  and  supported  by  a  trough  are  used  where  the  fruit 
is  rfevated  or  lowered. 

The  roller  conveyors  provide  a  convenient  means  of  moving  fruit 
in  packages  eitlier  packed  or  unpacked  from  place  to  place  on  the 
packing  floor.  This  type  of  conveyor  is  especially  useful  in  connec- 
tion with  the  unloading  of  containers  of  fruit  from  the  orchard. 
They  are  delivered  to  the  end  of  the  conveyor  from  the  wagon  and 
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are  carried  quickly  to  any  part  of  the  house  desired.  Where  the  fruit 
is  to  be  carried  fnnn  one  point  to  another  within  the  house,  this  oper- 
ation may  be  performed  more  rapidly  and  with  less  labor  expense  by 
the  use  of  gravity  conveyors.  In  most  cases  two  men  can  do  the  work 
of  four  wkhout  such  equipment 

CRADING   LAWS. 

The  enactment  of  grading  laws  for  apples  is  a  development  of  com- 
paratively recent  years.  The  first  definite  attempt  toward  securing 
the  passage  of  such  legislation  was  initiated  in  1907  by  a  number  of 
prominent  growers,  shippers,  and  dealers,  who,  after  a  protracted 
sti^ggle  lasting  for  several  years,  finally  secured  the  passage  of  the 
present  Federal  law,  commonly  known  as  the  Sulzer  bill.  This  law 
served  the  valuable  purpose  of  awakening  and  crystallizing  public 
sentiment  throughout  the  country  favoring  legislation  which  would 
stabilize  the  barreled  apple  industry  by  eliminating  fraudulent  and 
deceptive  packing,  and  by  establishing  a  uniform  basis  for  buying 
and  selling.  In  1911,  when  the  Sulzer  bill  was  pending,  a  law  based 
upon  its  provisions  was  passed  by  New  York  State.  In  August,  1912, 
the  Sulzer  law  was  signed  by  the  President  to  t^ke  efi'ect  July  1, 1913, 
In  1913  the  State  of  Maine  passed  a  mandatory  apple  grading  law. 
In  1914  New  York  passed  a  mandatory  law  which  is  still  in  effect  in 
an  amended  form.  This  was  followed  by  similar  legislation  in 
Massachusetts,  Vermont,  New  Hampshire,  Connecticut,  Delaware, 
Kentucky,  Maryland,  Michigan,  Pennsylvania,  West  Virginia,  and 
Wisconsin.  Apple  grades  have  also  been  provided  in  Canada  by  the 
Canadian  Inspection  and  Sale  Act. 

For  several  reasons  the  iState  laws  have  not  been  wholly  success- 
ful in  obtaining  tiie  desired  results.  In  the  first  place  the  require- 
ments of  the  laws  liave  not  been  practical  in  all  cases.  Many  of 
them  were  enacted  hurriedly  and  most  of  them  cootained  certain 
provisions  which  are  not  consistent  with  commercial  practice,  and, 
second,  the  extent  to  which  these  laws  hare  been  enforced  in  the 
different  States  has  varied  so  greatly  that  in  many  instances  the  grade 
terms  have  come  to  have  little  or  no  value.  Furthermore,  the  fruit 
from  practically  all  of  these  States  frequently  appears  in  the  same 
markets  and  the  use  of  identical  grade  terms  having  different  mean- 
ings in  the  difFerent  States  has  in  a  way  defeated  the  purpose  of  the 
laws  in  that  no  grade  term  has  ever  stood  for  a  standard  pack.  In 
spite  of  these  objections,  however,  a  State  law  that  is  practical  in 
its  specifications  and  intelligently  enforced  will  carry  with  it  many 
advantages.  One  of  the  most  practical  of  the  State  laws  has  been 
enforced  for  a  number  of  years  and  has  given  very  favorable  results. 
To  be  sure,  there  has  been  some  dissatisfaction  among  certain  growers 
daring  seasons  when  the  frnit  has  been  of  generally  poor  quality, 
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but  conditions  on  the  whole  have  been  greatly  improved.  The  law 
discourages  deceptive  packing,  and,  by  so  doing,  materially  increases 
the  demand  for  fruit  grown  in  that  State. 


THE   BARREt. 

The  minimum  capacity  of  the  apple  barrel  has  been  fixed  by  an 
act  of  Congress  at  7,056  cubic  inches,  or  somewhat  over  3  bushels, 
and  the  "  short "  barrel  is  a  thing  of  the  past.  Half  and  third  barrels 
are  permitted  by  this  law,  but  tliey  are  used  by  growers  only  in  rare 
instances  where  a  fancy  grade  of  fruit  is  shipped  direct  to  the  con- 
sumer. In  certain  parts  of  New  England  flour  barrels,  which  arc 
slightly  larger  than  the  United  States  standard  barrel,  are  used  to 
a  certain  extent. 

Several  kinds  of  wood  are  used  in  the  manufacture  of  barrels,  the 
principal  ones  being  oak,  pine,  poplar,  and  birch.  Barrels  are  usually 
coopered  with  six  hoops,  but  in  certain  localities  growers  hind  their 
barrels  with  eight  hoops,  using  four  instead  of  two  quarter  hoops. 
This  practice  insures  greater  strength,  as  the  single  quarter-hoops 
are  often  broken  in  handling  and  a  barrel  without  quarter-hoops  is 
very  likely  to  be  badly  sprung.  Barrels  fitted  with  double  quarter- 
hoops  are  stacked  more  solidly  on  the  bilge  as  they  are  prevented  to 
a  certain  extent  from  rocking.  In  certain  parts  of  New  England 
iron  hoops  have  been  adopted  and  are  quite  generally  favored.  They 
are  forced  into  place  and  will  hold  securely  without  nailing  in  prac- 
tically all  cases,  but  the  safest  procedure  is  to  secure  the  top  hoops 
with  two  or  three  nails  and  avoid  the  possibility  of  their  working 
loose.  Wire  quarter-hoops  are  commonly  employed  by  some  eastern 
growers,  who  claim  that  they  fit  more  tightly  and  do  not  break  as 
easily  as  do  the  wooden  hoops.  However,  if  wire  hoops  are  broken  or 
become  untwisted  at  the  joint,  it  is  almost  impossible  to  repair  them 
without  special  equipment. 

Two  grades  of  barrels  are  made ;  the  chief  difference  between  them 
lies  in  the  kind  of  wood  used  and  the  workmanship.  The  No.  I's 
are  made  from  the  better  woods  and  more  care  is  exercised  in  the 
selection  of  the  hoops  than  in  No.  2  stock.  The  heads  of  the  No.  I's 
are  usually  made  from  two  or  three  pieces  while  those  of  the  No.  2's 
are  frequently  composed  of  four  pieces.  Barrels  of  the  first  grade 
are  probably  more  economical  on  the  whole,  as  those  of  the  second 
grade  frequently  break  and  cause  extensive  loss  in  handling. 

The  barrel  is  generally  delivered  to  the  grower  with  both  heads 
and  all  of  the  hoops  in  place,  but  with  none  secured  by  nails.  This 
permits  storing  it  indefinitely  without  danger  of  warping.  Upon 
removing  the  barrel  from  storage  one  head  is  then  nailed  in  and 
liners,  which  are  thin  gum  strips,  are  tacked  over  the  ends  of  the 
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pieces  making  up  the  head  to  prevent  them  from  breaking  out  of  Uie 
croze  ring.  The  quarter  hoops  are  secured  by  two  nails  on  each  side 
of  the  barret  The  other  head  is  then  removed  and  placed  in  the 
bottom  of  the  barrel 


The  first  st«p  in  packing  a  barrel  Is  that  of  facing,  or  arranging 
the  first  and  perhaps  the  second  layer  of  apples  in  concentric  rings 
on  the  bottom  of  the  barrel.     (See  fig.  10.)     Practically  all  growers 
use  the  single  face,  consisting  of  one  layer,  but  the  double  face  is 
used  occasionally,  especially  for  fancy  fruit.    The  fruit  is  packed 
stem  down  except  in  the  case  of  the  second  layer  of  the  double  face, 
which  is  often  packed 
on  the  cheek.    When 
the  barrels  are  single 
faced  they  are  backed 
up  with  a  layer  of 
"spotters,"  or  apples 
dropi>ed     into     the 
spaces    between    the 
apples  of  the  face,  so 
that   the   red    cheeks 
face    downward    and 
show   through  to  the 
best  advantage  when 
the  barrel  is  opened. 
The  "spotters"  also 
keep  the  apples  of  the 
face  in  place  when  the 
remainder  of  the  stock 
is    poured    into    the 
barrel.    The  double  face  has  no  advantage  over  the  single  face  and 
only  tends  to  create  a  false  impression  of  the  rest  of  the  contents. 

The  advantages  of  the  single  face  are  three  fold.  First,  it  legiti- 
mately increases  the  attractiveness  of  the  pack  and  draws  the  atten- 
tion of  the  prospective  buyers  more  readily  than  if  there  were  no 
order  of  arrangement.  S^ond,  by  carefully  placing  the  first  two 
layers  in  the  bottom  of  the  barrel,  a  large  amount  of  bruising  is 
avoided  that  might  occur  if  the  apples  were  dropped  into  place  care- 
lessly. Third,  by  placing  the  apples  evenly  over  the  surface  of 
the  head  and  then  reinforcing  them  by  spotters  each  one  shares  an 
equal  amount  of  the  pressure  of  the  head  and  the  amount  of  bruising 
is  thns  reduced  to  a  minimum. 

The  chief  objection  to  the  practice  of  facing  is  that  as  a  general 
rule  only  those  apples  of  superior  size  and  quality  are  considered 
desirable  for  this  purpose.    Unreliable  packers  have  resorted  to  the 
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practice  of  facing  with  fruit  far  above  the  average  quality  of  the 
barrel  in  order  to  deceive  and  defraud  the  buyer.  There  has  been 
so  much  dissatisfaction  and  loss  as  a  result  of  this  method  that  a 
strong  sentiment  has  developed  among  the  growers  and  dealers  in 
favor  of  enacting  legislation  requiring  the  face  to  represent  fairly  the 
average  content  of  the  barrel.  Owing  to  the  fact  that  the  tra<fe  ex- 
pects and  customarily  demands  an  attractive  pack,  the  better-colored 
apples  of  uniform  size  may  be  placed  in  the  face,  but  the  general 
quality  and  size  should  conform  to  the  grade  of  the  remainder  of 
the  barrel. 

FILLING  THE  BARREL. 

After  the  barrel  is  faced,  it  is  moved  to  the  packing  bin  or  grading 
table,  where  it  is  filled.  Two  methods  of  filling  the  barrel  are  used 
almost  exclusively  because  they  make  it  possible  to  lower  the  fruit 
into  the  barrel  with  a  minimum  amount  of  bruising.  Filling  is 
usually  accomplished  by  the  aid  of  a  canvas  or  burlap  apron  attached 
to  the  grading  table  or  packing  bin,  but  it  may  be  done  equally  well 
by  the  use  of  half-bushel  baskets  which  are  lowered  into  the  barrel 
and  emptied. 

Where  the  slatted  inclined  table  is  used,  or  where  a  sizing  machine 
sorts  the  fruit  into  packing  bins,  the  apron  attachment  is  employed, 
but  wheve  the  fruit  is  emptied  from  field  crates  onto  canvas-topped 
tables  and  is  hand-sorted  into  half -bushel  baskets,  it  is  emptied 
directly  from  these  baskets  into  the  barrel.  Either  method  is  satis- 
factory if  the  packers  employ  a  reasonable  amount  of  care. 

In  addition  to  being  carefully  filled,  a  barrel  must  be  packed 
tightly  so  that  shrinkage  and  handling  in  transit  or  storage  will  not 
cause  the  pack  to  become  slack.  To  insure  a  tight  pack  the  apples 
must  be  settled  thoroughly  as  they  are  placed  in  the  barrel.  This  is 
done  by  racking. 

"  Racking "  is  a  term  used  to  describe  the  forced  settling  of  the 
fruit  by  rocking  a  partially  filled  barrel  back  and  fortl)  in  a  sharp, 
jerky  manner.  (See  fig.  11.)  To  produce  a  tight  pack,  the  barrd 
must  be  racked  after  the  first  bushel  is  poured  in  upon  the  face  and 
once  again  as  each  half  bushel  is  added  until  properly  filled  for  head- 
ing. The  height  of  the  fruit  above  the  top  of  the  barrel  before 
heading  varies  ordinarily  from  one^half  inch  to  2  inches,  depending 
largely  upon  the  thoroughness  of  the  "  racking." 

Under  no  circumstances  should  a  grower  omit  "  racking "  and 
resort  to  overfilling  as  a  means  of  making  a  tight  pack,  for  no  barrel 
which  has  been  overfilled  will  pack  as  tightly  as  if  Is  had  been 
racked  thoroughly  to  a  height  nearly  level  with  the  top.  Pressing 
an  overfilled  barrel  causes  severe  bruising  all  through  the  pack, 
but  does  not  result  in  a  thorough  settling  of  the  fruit.    Thou^ 
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apparently  tight  when  pressed,  it  will  settle  later  and  become  slack. 
From  all  the  evidence  available  it  is  apparent  that  one-half  to  three- 
quarters  of  an  inch  above  the  top  of  the  barrel  is  a  sufficient  height 
for  the  contents  of  any  properly  packed  barrel. 


Fw.  11. — "  Backing  "  the  appiefL 
TAIUHO. 
Before  pressing  the  head  into  place  it  is  important  to  level  the 
apples  on  the  "  tail "  so  that  the  pressure  will  be  distributed  equally. 
This  b  accomplished  in  one  of  two  ways,  either  by  roughly  leveling 
off  the  high  places  or  by  arrang^g  all  of  the  apples  exposed  into 
a  plate  formation  similar  to  that  of  the  face.  The  first  practice, 
which  is  in  most  common  use,  is  known  as  "  jumble-taDing,"  and 
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the  latter  practice  is  known  as  "ring-tailing."     (See  fig.  12.)     The 
"  ring-tail "  is  used  to  increase  the  attractiveness  of  the  better  grades. 
It  also  enables  the  grower  to  make  a  tight  pack  without  injury  from 
the  pressure  of  the  head.    It  is  rather  difficult  for  an  inexperienced 
hand  to  arrange  the  "ring-tail "  successfully,  but  a  week's  practice 
should  enable  the  average  person  to  put  out  125  to  150  barrels  a  day. 
The  process  of  "tailing"  is  greatly  facilitated  by  the  use  of  the 
"follower"  or  "shaker,"  which  is  a  heavy  circular  piece  of  wood 
made  from  S-inch  planks  with  a  handle  on  top  and  thickly  padded 
on  the  underside.     It  is  fitted  into  the  head  of  the  loosely  filled  barrel, 
and  being  held  in  place  during  the  racking  operation  it  causes  the 
fruit  to  settle  with  an  even  surface.    The  "  follower  "  is  applied  to 
the  full  barrel  if  the  "  jumble  "  tail  is  used,  but  if  the  pack  is  "  ring- 
tailed"  it  is  applied 
before  the  barrel   is 
quite  full,  so  that  the 
last  layer  of  apples 
will  bring  the   con- 
tents to  the  desired 
height  before    head- 
ing.   The  follower  is 
universally  used  and 
favored,  as  it  ampli- 
fies both  methods  of 
tailing. 


Corrugat 
are   used  I 

rid,  12— Aeoodeiampleofrlng-talUng."  cally    all    g 

reduce  the  amount  of  bruising  caused  by  pressing  the  head 
If  two  pads  are  used,  one  is  placed  under  the  face  and  the 
the  tail;  if  but  one  is  used,  it  may  be  placed  on  either  end, 
serve  best  if  placed  on  the  tail  end,  especially  when  the 
jumbled  and  exposed  to  the  rough  and  frequently  uneven  pieces  of 
the  head  which  cut  and  bruise  the  fruit  when  the  pressure  is  applied. 
Excelsior  cushions  are  seldom  used  because  they  are  more  expensive 
and  have  no  particular  advantage  over  the  corrugated  pads  in  ordi- 
nary packing  operations.     If,  however,  a  delicate  and  easily  brtused 
variety  is  being  packed  for  show  purposes  such  pads  may  be  used  to 
advantage. 

BARREL  PRESSES. 

The  type  of  press  used  to  head  the  barrel  is  a  matter  of  consider- 
able importance  since  there  are  two  principles  of  construction  in- 
volved, one  of  which  is  outstandingly  superior  to  the  other.    The 


..Google 


Preparation  of  Barreled  Apples  for  Market.  27 

pressore  in  one  case  is  applied  by  means  of  a  screw  and  in  tlie  other 
by  means  of  a  lever. 

The  screw  press,  shown  in  figure  13,  although  probably  slower  in 
operation  than  the  lever  press,  is  favored  by  a  large  majority  of  the 
apple  growers,  as  it 
enables  the  packer  to 
head  the  barrel  with  a 
miniynmn  of  bruising. 
This  is  possible  be- 
canse  the  pressure  is 
exerted  as  a  steady 
force  which  adjusts 
the  head  by  degrees, 
and  the  severe  shock 
that  osually  accom- 
panies the  use  of  the 
lever     is     avoided. 

Where  the  lever  tyw  ^"'-  l*-— ^I**  ecraw  prea*  need  tor  beading  tmrrel*. 

of  press  is  used  it  is  not  at  all  unconunon  to  see  the  header  jump  on 
the  lever  and  bring  the  head  into  place  with  a  crash,  this  causing 
severe  bruises  and  skin  breaks. 

An  attachment  to  the  screw  press  which  has  been  recently  intro- 
duced and  which  is  being  adopted  rapidly  consists  of  a  platform  on 

which  the  barrel  rests 
when  it  is  headed. 
When  not  equipped 
with  such  a  platform, 
the  press  hooks  onto 
the  bottom  of  the  bar- 
rel by  means  of  iron 
strips  that  extend 
down  each  side.  This 
arrangement  is  open 
to  the  serious  objec- 
tion that  it  is  likely  to 
break  the  bottom 
Pio.  14.— KauiDc  oo  uie  bead  iinera.  hoops  as  the  head  is 

pulled  into  place,  especially  if  the  barrels  are  old  or  damp,  thus  ma- 
traially  weakening  the  barrel  for  subsequent  handling. 


When  the  head  has  been  pressed  into  place,  and  the  upper  hoops 
have  been  tightened,  the  barrel  is  ready  to  be  nailed.  The  nails  should 
be  driven  through  the  top  hoops  at  an  angle  of  about  45°.  Kails 
driven  horizontally  into  the  ends  of  the  pieces  making  up  the  head 
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frequently  split  the  wood  and  do  not  hold  as  securely  as  when  driven 
at  an  angle.  From  six  to  eight  nails  will  hold  the  three  and  four 
piece  heads  in  place  and  the  use  of  more  is  a  waste,  especially  when 
as  many  as  12  to  15  are  used.  If  barrels  are  to  be  handled  roughly 
or  are  to  be  transported  long  distances  they  should  be  additionally 
strengthened  by  the  use  of  "  liners  "  nailed  over  the  ends  of  the  head 
pieces.  (See  fig.  14.)  The  use  of  liners  tends  to  prevent  the  head 
from  springing  out  of  the  croze  when  the  pack  is  submitted  to  a 
severe  strain. 

PACKING  HOUSES. 

Many  l^pes  of  structures  are  used  for  apple-paddng  operations, 
ranging  from  t«nts  and  sheds  to  permanent  buildings  equipped  with 
packing  machinery.  The  most  desirable  type  depends  largely  upon 
the  size  of  the  orchard  and  the  section  of  the  country  in  which  it  is 
located.  In  many  places  where  the  individual  orchards  are  too  small 
to  justify  the  erection  of  modem  packing  establishments,  such  houses 
have  been  built  and  operated  successfully  as  community  enterprises. 
Such  a  plan  has  a  much  better  chance  of  success  if  the  roads  in  the 
district  are  good  and  the  orchards  are  not  too  widely  scattered.  The 
community  house  enables  the  small  grower  to  profit  by  the  division  of 
labor  and  the  increased  efficiency  of  labor-saving  machinery,  and  the 
standardization  of  pack  is  also  of  marked  advantage  in  disposing 
of  the  crop. 

Packing  houses  can  be  discussed  best  on  the  basis  of  their  equip- 
ment. Those  having  no  labor-saving  machinery  other  than  the  ordi- 
nary implements  used  to  fill  and  head  the  barrel  are  in  one  class, 
while  those  equipped  with  sizing  machines,  gravity  and  belt  con- 
veyors, and  various  other  mechanical  devices  constitute  another  class, 
regardless  of  the  amount  of  floor  space  or  the  construction  of  the 
building  in  either  casb.  Very  often  a  large  tent  or  shed  will  be  filled 
with  apron  tables  all  operated  independently  of  each  other  so  that 
there  will  be  no  division  of  labor  among  the  hands  employed.  Such 
a  house  can  not  reasonably  be  classed  with  one  tliat  is  prepared  to 
increase  the  ntunber  of  barrels  packed  per  man  no  matter  how  much 
greater  is  its  total  output. 

The  equipment  of  a  house  operating  without  machinery  differs 
little  from  the  usual  field  layout,  and  for  that  reason  the  following 
discusfdon  is  concerned  primarily  with  the  establishment  of  a  modem 
packing  house  fitted  with  labor-saving  devices  designed  to  facilitate 
the  various  operations  and  to  reduce  the  packing  costs. 

LOCATION. 

In  choosing  the  site  for  a  packing  house  there  are  a  few  pcnnts 
which  if  kept  in  mind  should  enable  anyone  to  select  the  prc^wr 
location  without  difficulty.    A  c<Hnmunity  house,  practically  without 
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eiceptioQ,  should  be  located  on  a  railroad  to  avoid  the  added  expense 
of  hauling  the  loose  fruit  to  the  packing  house  and  the  packed  fruit 
to  the  railroad.  This  is  particularly  true  where  the  packing  house 
is  built-in  connection  with  the  storage  house.  Individual  houses  may 
also  be  located  to  advantage  on  the  railroad  if  the  roads  from  the 
(Hfhard  are  good,  hut  if  they  are  not,  there  is  too  much  difficulty  in 
moving  the  unpacked  fruit  without  injury. 

If  located  at  the  orchard,  the  position  of  the  packing  house  will 
depend  largely  on  the  lay  of  the  land.  If  the  land  is  level,  it  is 
stMDetimes  an  advantage  to  have  the  house  in  the  middle  of  the 
orchard,  thus  reducing  to  a  minimum  the  aggregate  distance  for 
hauling  the  unpacked  fruit.  When  the  road  to  the  shipping  station 
is  good  and  will  permit  the  hauling  of  heavier  loads  than  can  be 
pulled  through  the  orchard  the  house  should  be  placed  on  this  road, 
and  in  a  hilly  orchard  the  house  should  be  located  where  there  is  a 
minimum  amount  of  uphiU  hauling. 

Where  it  is  desirable  to  have  a  basement  storage,  advantage  may 
sonetimes  be  taken  of  a  slope  to  build  a  house  with  the  receiving 
platform  level  with  the  wagon  beds  on  the  upper  side  and  the  floor 
of  the  basement  level  with  the  wagon  road  on  the  lower  side.  With 
this  arrangement  the  fruit  can  he  conveyed  to  the  basement  by  grav- 
ity and  removed  without  the  expense  of  operating  elevators. 

LIGHTING. 

In  the  construction  of  ft  house  or  in  the  remodeling  of  an  outbuild- 
ing for  use  as  a  packing  plant  provision  for  an  abundance  of  light  is 
of  first  importance,  for  the  thoroughness  of  the  work  is  severely  im- 
paired where  the  fruit  is  partially  in  shadow.  Light  may  be  admitted 
into  the  packing  house  in  several  ways.  Skylights  and  windows  high 
up  on  the  walls  in  sufficient  number  to  light  the  interior  thoroughly 
offer  the  most  satisfactory  lighting  arrangement.  Where  the  house 
is  constructed  with  a  loft  the  skylights  can  not  be  used,  and  the  light 
must  be  admitted  from  the  sides  of  the  building,  either  through  slid- 
ing doors  and  windows  or  through  hinged  doors  that  swing  upward 
and  outward.  A  large  house  that  depends  upon  side  illumination  is 
liiiely  to  have  a  dark  region  toward  the  center,  even  though  the  sides 
may  be  entirely  open,  but  if  all  tables  and  conveyor  belts  used  for 
eorting  are  placed  along  the  sides  of  the  house  the  light  will  fall 
directly  on  them.  Light  shafts  are  used  to  increase  the  amount  of 
natural  illumination  and  white  paint  is  applied  to  interiors  to  inten- 
sify and  reflect  whatever  light  is  available.  If  artificial  illumination 
is  used,  special  care  should  be  taken  to  have  the  lights  for  the  sorting 
operations  arranged  so  that  there  will  be  no  shadows  on  the  fruit. 
For  this  purpose  reflectors  in  the  shape  of  an  inverted  trough  fitted 
with  electric  bulbs  can  be  suspended  over  the  grading  belts  or  tables. 
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STORAGE  ACCOMMODATIONS. 

Every  packing  house  should  have  adequate  space  for  the  storage 
of  empty  harrela  and  for  the  temporary  storage  of  loose  fruit  frcMn 
the  orchard  and  packed  fruit  intended  for  storage  or  shipment 

If  50  per  cent  or  more  of  the  barrels  needed  for  the  crop  can  be 
stored  in  the  house  at  one  time  there  is  little  danger  that  the  neces- 
sary supply  will  be  lacking  during  the  height  of  the  season  and  the 
operations  suspended,  which  frequently  happens  when  the  barrels 
are  secured  from  day  to  day  from  a  local  cooperage.  With  this  in 
mind,  some  of  the  growers  in  the  East  who  pack  out  the  largest 
crops  use  a  bam  or  attached  building  for  a  barrel  storage  and  lay 
in  a  large  reserve  supply. 

A  loft  or  second  story  immediately  over  the  packing  floor  consti- 
tutes the  most  satisfactory  barrel  storage.  If  barrels  are  stored  on 
the  packing  floor,  the  house  must  be  unusually  large  to  acctHnmodate 
them  or  congestion  and  confusion  will  result.  Where  the  floor  is 
only  large  enough  to  accommodate  the  packing  operations  the  storage 
of  empty  barrels,  except  the  necessary  working  surplus,  takes  np 
space  which  can  be  used  to  better  advantage  for  the  accumulation 
of  loose  and  packed  fruit. 

The  floor  space  adjacent  to  the  feeding  belt  should  be  devoted  to 
the  storage  of  enough  field-run  fruit  to  supply  the  crew  for  several 
hours  or  longer  so  that  temporary  interruptions  in  the  delivery  of 
fruit  from  the  orchard  will  not  affect  the  continuity  of  the  packing 
operations. 

It  is  also  well  to  provide  additional  room  for  at  least  one  day's 
output  of  packed  fruit  awaiting  movement.  A  shortage  of  cars  or 
of  hauling  facilities  frequently  prevents  the  removal  of  the  fruit  as 
rapidly  as  it  is  packed  and  space  should  he  provided  to  accommodate 
such  fruit  temporarily  without  hindering  the  packing  operations. 
This  space  may  be  provided  on  a  covered  platform  which  furnishes 
protection  from  the  rain  and  sun. 

VENTILATION. 

Another  important  consideration  is  adequate  ventilation  through- 
out all  parts  of  the  house,  especially  those  parts  intended  for  the 
storage  of  fruit  'WTiere  the  storage  room  for  ungraded  fruit,  culls, 
or  packed  fruit  is  inclosed,  abundant  ventilation  is  needed.  The  main 
packing  room  will  seldom  lack  this  feature,  owing  to  the  number  of 
windows  required  for  proper  lighting. 

SUGGESTED  FLOOR  PLANS. 

It  is  impossible  to  give  here  the  exact  specifications  for  building 
packing  houses,  but  with  the  aid  of  several  suggested  floor  plans  oer- 
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tain  desirable  features  of  construction  and  arrangement  for  the  con- 
venient and  economical  handling  of  the  fruit  may  be  pointed  out. 

The  type  of  house  suggested  in  Plan  1  is  designed  for  handwork 
operations  where  the  ordinary  apron  or  canvas  top  tables  are  used. 
(See  fig.  15.) 

The  dimensions  of  this  house  are  30  feet  by  60  feet,  which,  with  a 
double  apron  table,  should  provide  for  an  output  of  200  barrels  per 
day.  For  larger  operations  the  floor  space  and  number  of  units  may 
be  increased  indefinitely.  As  will  be  seen,  the  house  is  divided  into 
two  sections,  one  to  be  inclosed  for  an  empty  barrel  storage  and  the 
other  to  be  left  open  on  two  sides  for  the  packing  room.  The  space 
available  for  the  packing  operations  is  increased  by  the  addition  of 
two  covered  platforms  5  feet  wide  extending  along  the  open  sides 
of  the  packing  room.  The  driveways  should  be  built  so  that  the 
wagon  beds  will  be  on  the  level  with  these  platforms  in  order  to 
facilitate  loading  and  unloading.  The  fruit  is  received  on  one  plat- 
form and  passes  in  an  orderly  manner  through  the  packing  opera- 
tions to  the  other  side  of  the  house,  where  it  is  loaded  on  the  wagons. 
The  arrangement  of  the  equipment  is  such  that  the  work  can  be  done 
without  any  unnecessary  moving  around  or  waste  motion.  The  extra 
space  in  tiie  packing  room  is  provided  for  unpacked  and  packed 
fruit. 

Plan  2  shows  a  house  equipped  with  three  grading  machines  which 
have  a  total  capacity  of  approximately  1^00  barrels  a  day.  (See 
fig.  16.)  A  house  having  a  very  similar  plan  is  operated  at  Bigler- 
ville,  Pa.  This  arrangement  is  particularly  well  adapted  to  a  com- 
munity house  where  fruit  is  being  packed  for  a  number  of  growers. 
The  feeding  belts  marked  A  are  a  very  desirable  feature,  as  fruit  may 
be  emptied  on  the  machine  from  practically  any  point  along  the  re- 
ceiving platform.  The  fruit  passes  over  the  sizing  chain  B,  where  the 
fruit  smaller  than  the  minimum  size  for  packing  is  dropped  into  a  cull 
chute  C  leading  to  the  basement.  The  remainder  of  the  fruit  is  then 
delivered  to  the  grading  belt  Z>,  where  the  culls  are  removed  by  the 
sorters  and  dropped  into  another  branch  of  t^e  cull  chute.  The 
grading  belt  may  be  divided  as  illustrated  in  the  middle  machine 
shown  in  this  plan  so  that  two  grades  may  be  sized  simultaneously. 
In  this  case  the  sorters  who  work  on  both  sides  of  the  grading  belt 
divide  the  fruit  into  two  grades,  which  are  placed  on  opposite  sides 
of  the  division  board  E.  The  first  size,  which  usually  consists  of  all 
fruit  from  2^  inches  to  2^  inches  in  size,  passes  through  the  rings 
marked  F  into  the  bins  G  and  GG.  But  Uie  fruit  2J  inches  in  diam- 
eter and  larger  is  carried  up  the  elevator  belt  H  onto  another  belt  /, 
which  delivers  the  B  fruit  into  bin  J  and  the  A  fruit  into  the  double 
bin  K.  This  bin  it  fitted  with  a  gate  or  deflector  L,  which  when  open 
fills  the  first  compartment  and  when  closed  allows  the  second  com- 
partment to  fill.    Two  bins  are  provided  for  this  fruit  because  t^ 
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Fla.  IS. — Plan  1 :  Floor  plan  of  n  packing  bouBe  designed  for  baodirork  optrotlona. 
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balk  of  the  average  crop  runs  A  grade,  2J  inches  and  larger,  and 
there  must  be  bin  space  enough  to  accommodate  all  this  grade  when 
operating  the  machine  continuously. 

The  end  machines  illustrated  in  this  plan  are  not  equipped  to  size 
two  grades.  Fruit  of  B  quality  is  removed  from  the  sorting  belt  into 
baskets  and  packed  in  the  space  behind  the  sorters,  while  the  A  fruit 
from  Qi  inches  to  2|  inches  passes  through  the  sizing  chains  F  and  is 
conveyed  into  bins  SI.  Tlic  bulk  of  the  crop,  which  is  A  grade,  2^ 
inches  and  larger,  is  distributed  among  the  three  bins  N.  '  After  the 
barrels  are  headed  they  are  passed  to  the  platform  in  the  rear  of 
the  house,  and  from  there  may  be  transferred  by  means  of  the  con- 
veyor ^  to  a  storage  or  loaded  on  wagons  and  hauled  to  the  cars. 
This  house  is  equipped  with  two  overhead  conveyor  belts  for  carrying 
empty  crates  across  the  drive  from  the  main  packing  floor  to  the 
unloading  platform.  This  arrangement  keeps  the  whole  area  of  the 
receiving  platform  available  at  all  times  for  incoming  fruit. 

A  loft  should  extend  over  the  whole  packing  floor  to  serve  as  a 
barrel  storage.  The  barrels  may  be  coopered  and  stenciled  here  and 
lowered  through  shafts  to  convenient  points  on  the  packing  floor. 
(See  %.  IT.) 

Flan  3  shows  a  house  equipped  with  two  machines  having  a  total 
capacity  of  1,000  barrels  a  day.  (See  fig.  18.)  A  house  built  and 
operated  on  this  general  plan  was  observed  in  Hancock,  Md.  The 
fruit  is  delivered  on  a  receiving  platform  which  extends  the  total 
length  of  the  house.  The  fruit  is  emptied  from  the  orchard  containers 
onto  the  conveyor  belts  A  at  any  point  along  the  platform.  These 
conveyor  belts  are  elevated  8  inches  above  the  receiving  platform, 
which  greatly  facilitates  the  emptying  of  the  crates.  The  receiving 
platform  B  is  elevated  48  inches  above  the  level  of  the  packing  floor. 
The  ^rters  work  on  the  platform  C,  which  is  elevated  18  inches. 
The  machine  has  a  total  elevation  of  56  inches,  which  makes  it  possible 
to  deliver  the  fruit  directly  from  the  sizing  chains  into  the  peckiiig 
bins  by  gravity.  As  the  fruit  passes  over  the  first  sizing  rings  at  Z>, 
all  thfc  apples  under  the  minimum  size  for  packing  drop  into  a  chufe 
which  delivers  them  into  a  cull  pile  outside  of  the  buildiftg.  Sorters 
standing  at  the  positions  marked  "  X  "  remove  the  remaining  cul}5 
and  the  B  grade.  The  B  grade  is  placed  in  baskets  and  emptied  into 
bin  F,  which  also  contains  the  2J  to  2^  inch  fruit.  The  remainder  of 
the  fruit  is  distributed  to  bins  G,  B,  and  /,  which  receive  the  sizes 
2^  to  3f  inches,  2|  to  3  inches,  and  3  inches  and  larger,  respectively. 

Apples  of  the  various  sizes  which  are  selected  for  facing  are  car- 
ried to  facing  bins  /.  The  full  barrels  are  removed  to  the  presses  for 
heading.  The  barrel  storage  should  be  located  in  a  loft  over  the 
packing  floor,  where  the  barrels  are  coopered,  stenciled,  and  placed 
in  racks  Z),  from  which  they  are  removal  by  the  persons  doing  the 
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facing.  Packed  barrels  awaiting  shipment  may  be  stored  temporar- 
ily on  the  covered  platform  M. 

In  plan  4  an  arrangement  is  suggested  which  embodies  many  of  the 
features  desired  in  a  conveniently  arranged  packing  house.  (See 
fig.  19. )  The  overall  dimensions  of  the  house  are  40  by  50  feet,  with  a 
total  capacity  of  approximately  500  barrels  per  day.  These  dimen- 
sions, however,  can  be  changed  in  case  it  is  desirable  to  provide  a 
larger  space  for  the  storage  of  unpacked  and  packed  fruit.  The 
actnal  floor  space  occupied  by  the  packing  machinery  is  20  by  SO  feet. 
A  large  loft  over  the  packing  floor  is  used  for  the  storage  of  empty 
barrels.  Barrels  are  also  coopered  in  the  loft  and  as  they  are  needed 
are  let  down  through  tlie  shafts  A.  This  arrangement  does  away 
with  an  accumulation  of  empty  barrels  on  the  floor  of  the  packing 
house,  which  would  interfere  with  the  operations  of  the  crew. 

The  front  of  the  house  where  the  fruit  is  received  is  elevated  30 
inches  above  the  rest  of  the  floor.  The  receiving  space  is  enlarged  by 
the  addition  of  a  4* foot  oQtside  platform  extending  the  width  of  the 
house.  The  feed  belt  B,  which  is  18  feet  long  and  2  feet  wide,  is  raised 
18  inches.  The  feed  belt  of  an  ordinary  grading  machine  is  approxi- 
mately 3^  feet  above  the  floor,  and  it  is  impracticable  to  empty  bar- 
rels on  a  machine  at  this  height.  The  fruit  passes  from  the  feed  belt 
to  the  first  sizing  rings,  where  the  cull  fruit,  smaller  than  2j  inches, 
is  graded  out  The  fruit  of  a  larger  size  passes  to  a  grading  belt  C^ 
which  is  7  feet  long  and  will  acconunodate  six  sorters.  This  belt  is 
divided  by  a  partition  so  that  as  the  fruit  passes  along  the  6  grade  is 
sorted  out  and  diverted  into  bin  D.  The  culls  are  thrown  into  two 
chntes  E  leading  to  the  bin  outside  the  house.  The  A  grade  fruit 
passes  to  the  next  sizing  rings,  where  the  fruit  2^  to  2|  inches  in 
diameter  is  dropped  into  bin  F.  The  remainder  of  the  fruit  is  sepa- 
rated according  to  size  into  bins  G,  H^  and  /.  Sorters  stand  on  a 
raised  platform  18  inches  above  the  floor  level.  The  machine  is  48 
inches  above  the  floor  and  this  height  is  sufficient  to  provide  the 
proper  drop  to  the  packing  bin.  The  fruit  is  loaded  on  the  cars 
from  a  covered  platform  6  feet  wide  and  80  feet  long. 

At  the  receiving  end  of  the  house  there  are  three  10- foot  doors 
hinged  at  the  top  to  swing  outward  and  upward.  These  doors  when 
open  form  a  cover  to  the  platform  and  have  the  advantage  of  leaving 
the  receiving  floor  free  from  obstruction.  There  are  also  10-foot 
sliding  doors  at  J  on  the  side  of  the  house  and  at  £*  in  the  rear.  Win- 
dows are  provided  on  the  sides  of  the  house,  and  these,  together  with 
the  doors,  furnish  an  abundance  of  light  for  the  packing  operations. 

Plan  4a  illustrates  the  arrangement  necessary  for  a  house  of  the 
same  capacity  and  construction  as  in  plan  4,  but  equipped  with  a 
sizing  machine  of  a  different  type.  (See  fig.  20.)  The  sizing  mecha- 
nism is  (XHitracted  into  one  unit,  so  that  it  is  necessary  to  have  tlie  bins 
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close  together  and  distributed  on  both  sides  of  the  machine.  Prac- 
tically the  only  other  differences  between  these  two  houses  ai-e  the 
location  of  the  shafts  through  which  the  barrels  are  introduced  to  the 
packing  floor  from  the  loft  above  and  the  arrangement  for  the  re- 
moval of  the  culls,  which  in  this  case  are  delivered  to  a  bin  outside  the 
house  by  chain  conveyor  C  The  arrangement  shown  in  the  two  plans 
4  and  4a  cover  the  range  of  requirements  for  all  standard  grading 
machinery  now  on  the  market. 


FiQ.  19. — Plan  4  :  Floor  plan  of  model  boa«e  folly  equipped  lor  bstrel  packing. 
HAULING. 

As  a  large  part  of  the  barreled  apple  crop  is  packed  at  the  orchard, 
it  is  usually  necessary  to  haul  the  packed  fruit  from  2  to  15  miles 
to  the  shipping  point,  and  it  is  important  that  this  be  done  as  rapidly 
and  cheaply  as  possible  and  with  a  minimum  amount  of  damage  from 
shaking  the  pack  and  bruising  the  fruit. 

Under  many  conditions,  especially  where  good  roads  are  available, 
motor  trucks  are  best  suited  for  such  hauling  on  account  of  the  com- 
bination of  desirable  features — speed,  large  capacity,  and  smooth 
carriage.    Large  trucks  may  be  easily  fitted  with  racks  which  make 
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it  possible  to  haul  35  to  40  barrels  at  a  load.  Tractors  are  also  used 
to  some  extent  for  hauling  two  or  more  wagons  hitched  together. 
(See  fig.  21.)  The  time  gained  in  hauling  the  fruit  by  trucks  or 
tractors  is  Important  in  expediting  the  movement  of  the  crop  into 
proper  storage  and  also  reduces  the  amount  of  labor  necessary. 

However,  the  great  bulk  of  the  crop  is  hauled  in  wagons,  owing  to 
the  fact  that  in  most  cases  the  individual  orchardist  can  not  afford  to 
maintain  for  this  purpose  trucks  which  he  could  use  to  advantage 
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only  a  very  short  period  of  the  year.  The  farm  wagon  customarily 
used  is  equipped  either  with  an  ordinary  wagon  bed  or  a  three-pole 
frame  and  has  a  capacity  of  about  15  barrels.  (See  fig.  22.)  The 
box  bed  is  less  desirable  than  the  three-pole  frame,  because  the  bar- 
rels must  be  hauled  on  end,  which  subjects  the  pack  to  a  much  more 
sever  strain  than  when  the  barrels  are  loaded  on  the  side.  With 
the  three-pole  wagon  frame  the  barrels  are  loaded  on  the  side  and 
the  poles  are  springy  enough  to  give  a  certain  amount  of  buoyancy 
to  the  load.    Both  types  of  wagons  should  be  equipped  with  springs, 
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preferably  vHh.  bolster  springs  which  can  be  attached  couTeniently 
to  any  ordinary  farm  wagon.  Indeed,  the  importance  of  springs 
can  not  be  too  strongly  emphasized,  for  careful  handling  of  the 
packed  fruit  is  quite  as  important  as  care  in  any  of  the  packing  oper- 


Fio.  21. — Small  tractor  baullnB  a  load  of  40  barrels. 

ations.  A  rough,  jolting  haul  will  frequently  impair  the  rigidity  of 
the  package  to  such  an  extent  that  it  will  not  withstand  the  strain 
to  which  it  is  subjected  in  transit. 


FiQ.  22. — A  three-pole  wagon  frame. 

LOADING  IN  CARS. 

A  good  system  of  loading  must  provide  for  the  even  distribution  of 
the  strain  on  the  barrels,  which  must  also  be  stacked  tightly  enough 
to  avoid  shifting  and  breaking.  The  barrels  should  be  arranged  in 
such  a  manner  that  adequate  ventilation  will  be  provided.  The  most 
popular  and  probably  the  most  satisfactory  method  of  loading  ia 
known  as  the  alternating-straight  load.     (See  fig.  23.)     This  load  is 
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Fro,  23. — The  "ftltenwtlng-rtralght"  method  of  loadlnK- 


Pio.  24. — The  "  itBggered  "  method  o 
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started  bj  placing  two  rows  of  three  barrels  each,  ^d  t4>  end,  across 
the  car  which  leaves  a  space  of  about  half  the  length  of  a  barrel 
at  the  end  of  the  rows.  The  second  layer  is  then  started  by  placing 
a  row  of  three  barrels  on  top  of  the  first  two  rows  but  starting  from 
the  opposite  side  of  the  car  and  covering  the  open  space  between  the 
ends  of  the  rows  below  and  the  side  of  the  car. 

The  remainder  of  the  car  is  loaded  in  the  same  way,  alternate 
layers  being  started  from  opposite  sides  of  the  car.  This  forms  long 
channels  along  the  walls  lengthwise  of  the  car  which  serve  as  flues 
for  the  circulation  of  air.  When  cars  are  shipped  under  refrigeration 
a  load  stacked  in  this  manner  will  cool  down  quickly,  or  if  a  venti- 
lated car  is  used  there  is  a  free  circulation  of  air  throughout  lie  car. 
An  additional  advantage  is  derived  from  this  method  because  the 
bilge  of  one  barrel  does  not  rest  directly  upon  the  bilge  of  another, 
but  rests  in  the  hollow  space  over  the  ends  of  four  barrels  below. 

Another  method  of  loading  almost  as  popular  and  differing  but 
slightly  from  the  alternating-straight  system  is  known  as  the  "stag- 
gered" load,  so  called  because  of  the  fact  that  the  alternate  rows  of 
each  layer  rest  again  opposite  ades  of  the  car.  (See  fig.  24.)  This 
load  is  compact  and  carries  very  well,  but  not  any  better  than  the 
first  method.  The  arrangement,  however,  does  not  provide  as  good 
ventilation  and  there  is  the  further  disadvantage  Uiat  part  of  the 
barrels  rest  directly  on  the  bilges  of  barrels  in  the  layer  below. 

A  number  of  other  methods  of  loading  are  used  to  some  extent  in 
different  sections,  but  these  are  not  as  desirable,  for  various  reasons, 
as  the  two  which  have  been  described. 
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INTEREST  in  commercial  apple  ^owiog  has  been 
stimulated  in  the  East  and  Middle  West  in  a 
measure  at  least  by  comparative  nearoess  to  the 
large  markets  and  coirespondingly  low  freight  costs, 
by  the  relatively  low  cost  of  orchard  land,  and  by  the 
prices  obtained  in  recent  years  for  properly  graded 
fruit  This  interest  has  found  expression  in  the 
erectloQ  of  modem  packing  houses,  in  the  increased 
demand  for  labor-saving  equipment,  and  in  more 
careful  grading  and  packing. 

There  is  still  great  need  for  orchardists  to  study 
the  various  operations  involved  in  moving  the  crop 
from  the  orchard  to  the  market  in  order  to  reduce 
the  cost  of  handling  and  to  raise  the  general  stand- 
ard of  the  barreled  apple  industry.  This  bulletin 
provides  growers  with  a  basis  for  comparing  their 
own  methods  with  those  employed  successfully  in 
representative  orchards  throughout  the  country. 


W.ri,ln,rum.  D.  C.  S^^^TS^^i^S^ 


,,GoogIc 


PREPARATION  OF  BARRELED  APPLES 
FOR  MARKET 

W.  U.  BcoTT,  BpecialUt  in  Fruit  Grading  and  Standardi^aUon:  M.  4^.  HerxeL, 
H.  W.  Samboh,  Mid  H.  Stockioh,  Itwetttgatora  fn  Marketing  J-Yuit/i  and 
Veffetailea,  Bureau  of  Agricultural  Bconomiet 


CONTENTS 


BuTMtlDK I        naullDg 

Ondlnx  *Bi  packlDK __  A      Loadliiff  In  mtv-- 

Paddns   hoiwts 10  1 


T'  HE  COMPETITION  of  an  increasingly  large  tonna^  of  cai^- 
fully  graded  boxed  apples  has  resulted  in  a  more  exacting  market 
aod  has  emphasized  the  importance  of  the  closest  study  of  the  details 
of  operation  aod  equipment  in  the  marketing  of  barreled  applo... 
Welf-chceen  equipment,  up-to-date  methods,  and  careful  supervision 
of  crews  must  supplant  the  haphazard  methods  which  prevail  to 
some  extent  in  all  producing  sections. 

HARVESTING 

A  lar^  quantity  of  fruit  reaching  the  market  each  season  is 
greatly  impaired  in  quality  by  being  picked  at  the  wrong  stage  of 
maturity,  either  too  early  or  too  late.  This  mistake  is  caused  ooth 
by  a  misunderstanding  on  the  part  of  many  growers  as  to  when  the 
fruit  should  be  picked,  and  by  the  failure  to  interpret  correctly 
under  field  conditions  the  factors  indicating  the  proper  stage  of 
maturity. 

TIMK  OP  PICKING 

Varietal  characteristics,  seasonal  variations,  cultural  practices,  and 
other  factors  affect  the  maturity  of  apples,  and  it  is  diflicult  to  lay 
down  any  fixed  rules  to  determine  the  proper  stage  for  harvesting. 
There  are,  however,  certain  indications  of  ripeness,  such  as  red  color, 
color  of  seeds,  and  ease  with  which  the  ^ms  separate  from  the 
Bpnre.  These  will  enable  any  grower  with  some  practice  to  recog- 
mze  the  proper  stage. 

The  amount  of  red  color  is  usually  the  basis  for  judging  the  time 
of  picking  red  and  striped  varieties.  In  a  majority  of  cases  nor- 
mally colored  fruit  of  such  varieties  is  ready  to  harvest  if  it  has 
attained  the  proper  size  and  separates  readily  from  the  spurs.  Fruit 
is  OBually  not  ready  to  pick  when  it  clings  to  the  spurs  so  tightly 
that  the  stems  are  pulled  out  or  the  spurs  brc^en. 
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Red  color  is  not  always  a  reliable  index,  as  the  amount  of  color 
varies  with  the  season,  the  size  of  the  crop,  the  vigor  and  age  of 
the  tree,  soil  conditions,  and  other  factors.  Frequently  a  crop  of 
pale  fruit  is  allowed  to  hang  so  lon^  in  an  attempt  to  secure  good 
color  that  it  is  liarvested  in  an  overripe  condition. 

A  more  reliable  indication  of  maturity  is  the  ground  color,  which, 
when  the  fruit  is  ready  for  picking,  should  be  turning  from  the  clear 
green  indicating  immaturity  to  a  whitish  or  greenish  yellow. 

With  yellow,  green,  and  russet  varieties  color  can  not  be  used  U> 
determine  maturity.  Such  varieties  are  generally  ready  to  pick 
when  they  have  attained  the  proper  size  and  the  stems  separate 
readily  from  the  spurs.  It  is  generally  believed  that  the  brown 
color  of  the  seeds  indicates  full  maturity,  but  this  is  not  a  reliable 
index,  as  it  is  common  to  find  colored  seeds  in  immature  fruit.  It 
is  certain,  however,  that  the  fruit  is  not  ready  to  pick  before  the 
seeds  turn  brown. 

Fruit  that  is  harvested  in  an  immature  condition  is  inclined  to 
scald  in  storage  and  in  extreme  cases  may  shrivel  j  on  the  other  hand, 
if  it  is  allowed  to  become  overripe  on  the  trees  the  length  of  time 
it  will  keep  in  storage  is  reduced  greatly.  The  grower  must  study 
each  variety  to  get  the  best  resulte  in  storage  and  in  the  market 
An  exception  must  be  made  in  the  case  of  summer  apples,  as  they 
are  not  intended  for  storage.  It  is  sometimes  customary  to  thin  out 
the  larger  apples  of  summer  varieties  for  cooking  purposes  as  soon  as 
they  become  large  enough  to  meet  the  demands  of  the  market. 

NUMBSR  OF  PICKINGS 

Most  growers  in  all  sections  remove  all  of  the  fruit  from  the  trees 
at  one  picking,  although  some  make  two  or  more  pickings  during  the 
season,  especially  when  the  fruit  is  not  uniformly  of  good  color, 
but  is  otherwise  of  high  quality.  The  advisability  of  making  more 
than  one  picking  depends  upon  the  extent  to  which  the  size  and 
color  of  the  fruit  are  affected  by  the  load.  Tlie  apples  on  the  out- 
side of  the  tree,  especially  the  larger  and  better-colored  specimens 
are  removed  by  the  first  picking  to  permit  the  limbs  to  lift  and 
expose  the  uncolored  fruit  to  the  sun.  This  thinning  also  tends  to 
bring  about  an  increase  in  size  of  the  fruit  remaining  on  the  trees. 
In  the  course  of  a  week  or  10  days  the  second  picking  is  made,  when 
the  remainder  of  the  crop  usually  is  removed. 

Two  pickings  are  more  expensive  than  one  because  of  the  addi- 
tional time  required  to  remove  the  fruit,  thougl}  the  increase  in  tlie 
market  value  of  the  crop  often  justifies  this  practice.  But  if  the 
crop  is  of  low  quality  because  of  various  blemislies,  the  value  of  the 
fruit  usually  is  not  sufficient  to  warrant  the  extra  cost  of  more  than 
one  picking. 

METHOD  OF  PICKIHO 

In  picking  apples  the  stem  should  be  separated  from  the  spur 
either  by  giving  the  fruit  a  slight  rotating  motion  combined  with  a 
sharp  upward  twist  or  by  exerting  a  slight  pressure  with  the  thumb 
or  forefinger  at  the  joint  of  the  stem  and  spur,  just  as  the  fruit  k 
pulled.  The  stem  should  not  be  torn  out,  as  apples  which  have  been 
skin  broken  in  this  way  are  more  subject  to  decay  ht  starage. 
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If  twigs  or  spurs  are  pulled  off  with  the  fruit  they  are  likely  to 
cause  stem  punctures  during  the  hauling  and  padEing  operations, 
and  since  fruit  is  borne  on  the  same  spurs  year  after  year,  subsequent 
crops  may  be  reduced.  Some  varieties  lose  their  spurs  very  readily 
even  where  reasonable  care  is  exercised  by  the  picKers,  but  growers 
should  insist  that  these  spurs  be  removed  from  the  fruit  before  it 
is  placed  in  the  picking  receptacles  even  if  the  speed  of  the  work  is 
miuced.  Satisfactory  results  are  seldom  obtained  unless  the  work 
of  each  picker  is  inspected  from  time  to  time  by 
the  grower  or  a  competent  foreman. 

PICKINO  UTENSILS 

Canvas  sacks  of  various  kinds  and  half-bushel 
baskets  of  the  round  type  are  used  almost  exclu- 
Eively  as  picking  receptacles  for  apples.  In  recent 
years  tlie  use  of  picking  sack  has  increased  rapidly, 
until  now  it  shares  equally  in  popularity  with  the 
hasket.  It  is  generally  advantageous  to  use  botli 
in  removing  the  cropj  as  baskets  are  especially 
ronvcnieot  lor  gathermg  fruit  near  the  ground, 
whereas  sacks  can  be  used  to  advantage  only  when 
the  picker  stands  upright.  Hamper  baskets  serv- 
ing as  picking  utensils  are  used  extensively  in  the 
Delaware  and  New  Jersey  apple  sections.  Tin 
buckets  with  drop  bottoms  of  canvas  and  several 
other  patented  receptacles  designed  to  facilitate 
the  emptying  process  are  much  used  in  certain 
localities,  and  ordinarj-  metal  buckets  are  used  to 
a  limited  extent. 

Picking  sacks  vary  widely  in  design  and  in  mate- 
rial. In  the  Potomac  Vsfley  region  and  in  Vir-  fw,  i.  —  ciop-bot- 
cinia,  many  growers  use  a  homemade  sack  of  bur-  Ka  s™£'""  *'"''' 
lap  which  holds  about  three-fourths  of  a  bushel. 
These  sacks  can  be  made  easily  and  quickly  from  a  burlap  bag  with 
comparatively  no  expense,  and  for  this  reason  are  used  by  some 
growers  in  all  sections;  but  because  such  bags  must  be  inverted  to  be 
emptied,  which  usually  increases  the  amount  of  bruising,  they  are 
generally  recognized  as  less  desirable  than  the  drop-bottom  type. 

The  drop-bottom  canvas  sacks  (fig.  1)  holding  about  one-half 
bushel  are  equipped  with  straps  that  fasten  them  securely  in  front  of 
the  body  and  hold  them  in  place  us  the  picker  is  working  from  the 
ladder.  The  sack  consists  of  a  canvas  tube  held  open  at  the  top  by 
a  wire  frame.  The  bottom  of  the  tube  is  equipped  with  a  snap  or 
with  rincs  so  that  the  sack  may  be  closed  by  folding  up  the  tube 
and  attacning  it  to  a  ring  or  hooks,  as  the  case  may  be,  on  the  front 
of  the  bag.  These  sacks  are  more  convenient  than  baskets  because 
they  are  held  in  place  in  such  a  way  that  pickers  have  free  use  of 
b<rth  hands.  For  this  reason  they  can  be  used  to  advantage  where 
speed  is  an  important  consideration.  Their  chief  disadvantage  lies 
in  the  greater  possibiHty  of  bruising  the  fruit  as  the  picker  walks 
about  or  presses  the  sack  against  the  ladder  or  branches. 

Bound  half-bushel  picking  baskets,  used  in  all  of  the  eastern  apple- 
growing  sections,  usually  are  made  from  staves,  and  are  equipped 
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with  wire  bails  or  wooden  handles.  The  rigid  sides  of  these  baskets 
protect  the  fruit  from  pressure  and  in  harvesting  tender  varieties 
this  feature  is  essential.  Pickers  have  a  tendency  to  place  the 
baskets  in  a  crotch  of  the  tree  or  to  hook  them  over  a  limb  and  to 
toss  the  fruit  into  them  from  a  distance  of  several  feet,  causing 
severe  bruises  and  often  broken  skins.  If  the  baskets  are  padded  or 
lined  with  corrugated  paper  the  fruit  is  protected  to  a  considerable 
extent  from  such  injuir.  Where  ladder  work  is  being  done  the 
baskets  should  be  fitted  with  an  S-shaped  hook  that  enables  the 
picker  to  move  them  frequently  and  use  both  hands  for  pickiDg. 

The  proper  method  ox  emptying  baskets  or  sacks  should  be  im- 
pressed repeatedly  upon  the  picker?  mind.  In  emptying  either,  care 
should  be  exercised  to  avoid  dropping  the  fruit.  For  example,  if 
baskets  are  emptied  into  lug  boxes  the  basket  should  be  lowered  to 
the  bottom  and  inverted  gently,  or  the  box  should  be  tipped  so  that 
the  fruit  rolls  directly  from  the  basket  gently  down  the  side  of  the 
box.  Drop-bottom  sacks  are  so  constructed  that  f  i^it  can  be  emptied 
without  bruising  if  the  bottom  of  the  sack  rests  on  the  bottom  of  the 
container  when  it  is  opened. 

It  is  evident  that  all  of  these  utensils  have  usee  to  which  they  are 
peculiarly  adapted,  and  one  can  not  be  recommended  to  the  exclusion 
of  tlie  others.  The  successful  use  of  any  particular  picking  utensil  is 
largely  a  matter  of  management,  and  two  different  types  can  often 
be  used  to  advantage. 

LADDBRS 

Several  different  types  of  picking  ladders  are  in  common  use.  The 
ordinary  straight  ladder  is  still  nsed  extensively  in  most  sectioss, 
but  is  being  displaced  rapidly  by  improved  types.  The  chief  dis- 
advantage of  the  straight  ladder  is  tne  top-heavy  tendency  which 
makes  it  difficult  to  set  it  securely  against  the  smaller  branches 
without  breaking  them  and  knocking  on  fruit  One  desirable  modi- 
fication of  this  ladder  has  a  broad  base  and  tapers  toward  the  lop- 
This  construction  gives  a  better  distribution  of  the  weight  and  makes 
it  correspondingly  easy  to  handle. 

The  pointed  ladder  is  probably  most  satisfactory,  as  it  is  lighter 
and  can  be  placed  against  a  limb  or  fork  tliat  would  not  support  a 
common  straight  ladder.  For  picking  in  the  tops  of  high  trees  ex- 
tension ladders  are  desirable,  as  they  make  it  possible  to  gather  fmit 
which  could  not  be  reached  in  any  other  way. 

The  use  of  such  ladders  is  preferable  to  having  the  picters  climb 
the  trees.  Climbers  in  heavy  shoes  are  likely  to  split  the  crotches 
and  peel  the  bark.  It  is  generally  necessary  to  gather  port  of  the 
fruit  borne  in  the  center  of  the  tree  by  climbing,  and  where  this  is 
done  much  injury  to  the  tree  may  be  prevented  if  the  pickers  wear 
rubber-soled  shoes  or  leather  shoes  without  heels. 

Stcpladders  of  various  kinds  are  especially  satisfactory  in  harvest- 
ing fruit  from  small  trees  and  from  the  lower  branches  of  large 
trees.  The  most  desirable  types  are  wide  and  flaring  at  the  bottom, 
narrow  at  the  top,  and  supported  with  but  one  prop.  Such  ladders 
can  bo  "  set "  quickly  and  securely,  if  the  gromid  is  level,  without 
knocking  off  the  fruit  as  do  the  long  ladders  which  are  leaned 
against  the  trees. 
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HANDLING  THE  FRUIT   FKOH   TRBB  TO  PACKING  TABLE 

Where  the  crop  is  packed  over  tables  that  are  moved  from  place 
to  place  in  the  orchard  the  fruit  usually  is  carried  in  the  picking 
utensil  to  the  packing  table.     It  is  common  practice  for  pickers  to 
carry  the  fruit,  but  in  so  far  as  possible  this  should  be  avoided,  be- 
cause it  is  both  expensive  and  ineflicient.     Certain  members  of  the 
crew  should  be  assigned  to  the  task  of  carrying  the  filled  baskets 
to  the  table  and  furnishing  the  pickers  with  empty  baskets.     These 
men  carry  at  least  two  f^  baskets  of  fruit  from  the  tree  to  the 
table,  whereas  the  picker  makes  the  trip  with  one.    If  picking  sacks 
are  used,  the  fruit  is  carried  to  the  tables  in  lug  boxes  which  when 
full  are  too  heavy  to  be  handled  by  women  or  no^s.     The  carriers 
also  save  much  time  for  the  pickers  who  are  workmg  on  ladders  or 
in  the  trees  by  tak- 
ing the  full  baskets, 
lowered  by  means  of 
a  rope,  and  attaching 
empty     ones.      This 
makes  it  unnecessary 
for    the    pic^r    to 
climb  down  to  empty 
his  basket. 

"Wliere  the  packing 
is  done  at  a  central 
packing  house  or  at 
one  permanent  loca- 
tion in  the  orchard, 
tbe  fruit  is  delivered 
to  that  place  in  boxes, 
crates,  barrels,  or 
baskets.     Crates  and 

boxes  are  preferable,      fio,  ?..— SlatlH  folding  crate  widely  used  na  a  fleld  cerrlei 
as  they  are  more  con- 
veniently handled  and  they  may  be  stacked  securely  in  storage  or 
during  hauling  without  bruising  the  fruit. 

A  durable  slatted  crate  which  holds  about  a  bushel  is  exten- 
sively used.  Such  a  crate,  illustrated  in  Figure  2,  has  a  solid  bot- 
tom and  the  grooved  top  strips  and  half-round  bottom  strips  fit 
together  when  the  crates  are  stacked  and  prevent  them  from  shitting. 
The  best  lug  boxes,  holding  about  a  bushel,  are  made  of  heavy 
material,  with  handholes  at  the  ends  and  cleats  across  the  top. 

Time  is  saved  if  the  pickers  are  at  all  times  provided  with  an 
abundance  of  field  crates  to  receive  the  picked  fruit.  The  grower 
or  foreman  should  see  that  these  are  distributed  to  the  proper  points 
in  advance  of  the  crew. 

BASIS  OP  PAYING  PICKERS 

The  speed  of  the  work  undoubtedly  can  be  increased  by  paying 
the  pickers  on  a  piecework  basis  instead  of  a  straight  day  wage. 

The  piecework  system  may  be  employed  advantageously  where 
there  is  a  labor  shortage  or  where  there  is  low-quality  fruit,  heavy 
dropping,  or  any  other  circumstance  demanding  the  quick  remoriu 
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of  the  crop.  It  is  the  exceptional  picker  who  will  do  his  utmost 
when  paid  hy  the  day,  and  the  exceptional  one  who  will  not  pli^ 
more  when  paid  by  the  piece.  The  pickers  generally  make  better 
w&^s  by  this  plan,  and  any  tendency  toward  carelessness  can  be 
avoided  by  strict  supervision.  If  the  grower  is  not  able  to  superin- 
tend the  pickers,  the  damage  resulting  from  carelessness  may  more 
than  offset  the  advantage  of  the  increased  amount  picked.  It  is 
possible  to  check  up  accurately  on  the  work  done  by  each  picker  by 
requiring  that  a  check  bearing  an  identifying  number  be  placed  in 
each  basket  or  box  picked.  Ifthe  wages  are  adequate  and  tne  super- 
vision is  careful  enough,  the  piecework  system  can  be  employed  suc- 
cessfully in  picking  crops  of  high  quality. 

GRADING  AND  PACKING 

In  small  orchards,  under  favorable  weather  conditions,  apples  are 
often  packed  in  the  open  with  portable  equipment,  but  in  aecti<His 
where  unfavorable  weather  generally  prevails  during  the  harve^ing 
season  the  fruit  from  both  small  and  large  orchards  is  more  often 
packed  in  central  houses,  tents,  or  sheds. 

If  t)ie  fruit  is  to  be  held  for  any  length  of  time  it  should  be  placed 
under  proper  conditions  of  storage;  otherwise  it  should  be  packed 
as  soon  as  possible  and  removed  to  storage.  In  producing  sections 
toward  the  South  the  common  and  most  desirable  practice  is  to  pack 
the  fruit  as  soon  as  it  is  picked  and  remove  it  to  storage  as  quickly 
as  possible. 

Use  of  packing  houses  has  increased  rapidly  during  recent  years 
and  is  a  development  in  the  right  direction.  They  are  used  in  both 
large  and  small  orchards,  and  many  growers  with  only  a  few 
acres  of  ap])le  trees  have  their  packing  done  in  a  house  or  shed. 
This  practice  affords  the  following  advantages:  (l)Any  accumula- 
tion of  unpacked  fruit  is  sheltered,  and  the  grading  and  packing  can 
be  continued  without  interruption  in  spite  of  unfavorable  weather; 
(2)  equipment,  packages,  and  fruit  are  protected  from  the  weather 
at  all  times;  (3)  use  of  a  house  encourages  the  installation  of  sizing 
machinery  and  other  labor-saving  devices  which  can  not  be  used  to 
advantage  in  the  open;  and  (4)  efficient  organization  of  labor  is  sim- 
plified by  having  all  of  the  work  done  in  one  place;  there  is  no  neces- 
sity for  the  coniufiion  and  loss  of  time  which  is  caused  when  the  out- 
fit is  moved  frequently. 

The  tendency  among  the  larger  and  more  progressive  growers  in 
all  sections  is  toward  the  use  of  packing  houses  equipped  with  ma- 
chinery. In  small  orcliards,  when  tlie  climatic  conditions  are  espe- 
cially favorable,  it  may  be  advisable  to  pack  in  the  orchard,  but  in 
most  instances  the  use  of  a  house  or  shed  of  some  sort  will  insure 
better  results. 

Many  growers  contend  that  packing  ho'uses  are  not  desirable  in 
orchards  located  on  rough,  hilly  land  because  of  the  difficulty  of 
hauling  the  loose  fruit.  Some  of  the  largest  and  most  successful 
liouses  operated  at  the  present  time  are  located  on  hilly  land.  They 
have  the  advantage  of  avoiding  the  difficulties  encountered  where  the 
fruit  is  carried  to  the  table  and  the  equipment  is  moved  from  place 
to  place  on  steep  hillsides. 
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Packing  houses  are  particularly  desirable  under  Euch  conditions  as 
are  found  in  thehipland  orchards  on  the  steep  sides  of  the  Blue  Ridge 
Mountains.  In  some  of  these  mountain  orchards  growers  have  so 
much  difficulty  in  moving  their  {lacking  equipment  tiiat  they  select  a 
central  location  for  their  packing  operations  and  remain  there. 
Practically  all  growers  who  have  used  packing  houses  are  emphatic 
in  their  iodorsement  of  their  use  as  compared  with  orchard  packing, 

ORADIKQ  TABtBS 

Two  types  of  ^Trading  or  sorting  tables  are  used  almost  exclusively 
where  the  fruit  is  graded  in  the  orchard,  and  are  used  to  a  large 
ext«nt  in  packing  houses.  These  are  the  apron  table  and  the  canvas 
or  burlap  table. 

APBOK   TABLE 

The  apron  table  or  a  variation  of  this  type  is  commonly  used  in  all 
sections.  The  table  shown  in  Figure  3  is  typical  of  the  -kind  Used 
when  packing  is  done  in  the  orchard.  The  bed  of  the  table,  which  is 
slatted  in  such  a  way  that  trash  falls  through,  is  inclined  so  that  the 
fruit  as  it  is  graded  rolls  to  the  lower  end,  where,  upon  the  opening 
of  a  stop  or  trap,  it  is  lowered  by  means  of  an  apron  into  the  DarreL 
The  end  of  the  table  where  the  packing  is  done  tapers  to  an  opening 


approximately  1  foot  in  width. 
A  50  or  75-bushel  ho 


A  hopper  or  bin  into  which  the  fruit  is  emptied 
directly  from  the  orchard  wagons  is  sometimes  attached  to  the  apron 
table  when  such  equipment  is  used  in  a  packing  shed.  This  arrange- 
ment has  the  advantage  of  furnishing  a  continuous  supply  to  the 
table  and  sai«ee  handling  the  field  containers  in  the  packing  shed. 
Unless  the  bin  is  kept  nearly  full-,  the  fruit  is  almost  certain  to  be 
bruised  in  rolling  down  the  necessarily  steep  incline  to  the  bottom. 
The  weight  of  the  fi^iit  in  the  bin  also  makes  it  difficult  to  regulate 
the  feeding  and  the  apples  often  rush  by  the  sorters  faster  than  they 
can  be  graded  properly. 

The  usual  method  where  two  grades  are  packed  is  to  remove  the 
culls  and  the  second-grade  fruit  into  baskets  or  barrels  and  to  allow 
the  first-grade  fruit  to  "run"  over  the  table.  When  one  of  two 
grades  is  sorted  out  the  sorters  should  always  remove  the  grade 
which  constitutes  the  smaller  proportion  of  the  fruit,  in  order  to 
reduce  the  amount  of  handling  to  a  minimum  and  to  allow  the  grade 
constituting  the  larger  part  to  be  run  over  the  apron  into  the  barrel. 
The  man  who  packs  the  barrel  is  u^ally  responsible  for  the  main- 
tenance of  the  grade.  He  has  charge  of  the  crew  at  his  table,  and  in 
addition  to  checking  up  the  work  he  supplements  the  sorting  by 
going  over  the  fruit  as  it  passes  into  the  barrel. 

This  type  of  table  ia  popular  because  the  work  can  be  done  rapidly. 
It  is  not  altogether  satisfactory,  as  the  fruit  frequently  crowds  past 
the  sorters  in  a  way  which  encourages  carelessness.  The  actual  sort- 
ing takes  place  as  the  fruit  is  pushed  or  rolled  along  to  the  end  of 
the  table,  which  is  freouently  kept  so  full  that  it  can  not  be  thor- 
ODghly  inspected.  Only  with  very  careful  management  can  tlic 
grades  be  maintained  by  the  use  of  this  table,  especially  if  the  fruit 
IS  not  uniformly  of  good  quality. 
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i  OB  BUBLAP  TABLE 


The  secood  type  of  grading  table  is  made  of  canvas  or  burlap 
stretched  over  a  four-cornered  frame  longer  than  wide.  It  is  not 
fitted  for  running  the  fruit  over  an  apron  into  the  barrel  as  with  the 
apron  table.    The  apples  must  be  sorted  by  hand  into  baskets,  in 


lelected  (or  facing  frutt 

which  they  are  lowered  into  the  barrels.  The  advantage  of  this  table 
is  that  all  of  the  apples  are  subjected  to  careful  inspection  as  they  are 
removed  by  the  sorters.  Although  as  a  rule  this  is  a  slower  process 
than  that  of  handling  the  fruit  over  an  apron  table,  the  sorters  with 
practice  soon  become  skilled  and  are  able  to  handle  the  fruit  very 
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rapidly.  Wben  as  much  as  half  of  the  fruit  must  be  removed  from 
the  apron  table  in  the  process  of  grading  the  same  work  could  be 
done  as  rapidly  and  more  accurately  over  the  canvas-top  table. 

Care  must  be  exercised  in  the  management  of  either  type  if  the 
best  results  are  to  be  obtained.  In  the  case  of  the  apron  table  the 
fruit  is  often  bruised  bT  crowding  it  along  with  the  picking  baskets 
aa  they  are  being  emptied.  WiUt  canras-topped  tables  the  sorters 
should  be  cautioned  about  throwing  the  apples  into  the  baskets  into 
whidi  the  fruit  is  being  graded.  Injury  from  this  source  may  be 
avoided  to  a  considerable  extNit  by  using  padded  baskets. 

SIZING  HACHIKES 

Prior  to  10  years  ago  the  mechanical  sizing  of  fruit  for  barrel 
packing  was  generally  considered  impractical,  although  machines  for 
the  sizicg  of  Doxed  apples  had  been  used  in  the  Xortltwest  for  some 
time.  I^e  most  popular  machine  used  for  boxed  apples  sizes  by 
weight,  whereas  practically  all  machines  used  for  barrel  packing  size 
tiu  &uit  by  measurement.  Machines  for  sizing  boxed  apples  are  con- 
structed to  size  the  fruit  more  accurately  than  is  necessary  for  barrel 
packing,  and  for  this  reason  the  capacity  is  very  much  less  than  that 
of  the  machines  which  size  by  measurement 

At  present  sizing  machines  are  used  extensively  for  barrel  pack- 
ing in  all  sections  to  meet  the  demand  for  apples  that  are  uniform  in 
size.  The  commonest  practice  throughout  the  barreled  apple  sec- 
tinis  is  to  separate  the  fruit  into  two  standard  sizes — 2^4  to  2% 
inches,  and  2i/^  inches  and  larger.  Such  sizing  is  customary 
(whether  the  sizing  is  done  with  machinery  or  not,  but  it  can  be 
done  more  rapidly  and  accurately  by  the  mechanical  sizer.  The 
use  of  the  machine  enables  the  grower  to  give  more  attention  to  the 
grading  of  the  fruit,  as  the  sorters  are  not  concerned  with  the  size 
classification.  Where  greater  unformit^  is  desired  the  machines  are 
ecruipped  to  sort  the  miit  into  variations  of  one-fourth  inch,  and 
where  this  is  done  the  mechanical  sizer  is  of  even  greater  value,  as  a 
uniform  pack  may  be  secured  with  inexperienced  help. 

The  sizing  macnines  used  most  extensively  for  barrel  packing  are 
essentially  simple  in  construction.  They  consist  of  two  parts — 
canvas  or  roller  conveying  belts  on  which  the  fruit  is  sorted,  and  the 
sizing  device  proper.  The  fruit  is  delivered  to  the  grading  belt  as 
it  comes  from  the  orchard  and  is  sorted  as  it  moves  toward  the  Rizer. 

One  of  the  most  popular  types  is  equipped  with  endlet^s-chain 
belts  about  2  feet  wide,  composed  of  rings  of  a  certain  size.  (See  Bg. 
4.)  Two  to  four  of  these  belts  are  used  and  are  arranged  in  series 
30  that  the  fruit  progresses  from  the  smallest  to  the  largest  rings. 
As  the  apples  are  delivered  onto  these  chain  belts  from  the  grading 
belt  they  either  drop  through  the  rings  of  the  first  or  are  carried  on 
to  the  next.  Where  two  cl^in  belts  are  used  the  fruit  too  small  for 
packing  drops  through  the  first,  which  is  usually  composed  of  214- 
mch  rings.  The  rest  of  the  fruit  is  carried  to  the  second  chain,  com- 
posed of  2i4-i[ich  rings,  tlirough  which  all  the  apples  between  2V4 
and  2^  inches  drop.  Those  remaining  are  carried  by  a  short  con- 
veying oelt  to  a  packing  bin  equipped  with  an  apron.  This  size  in- 
cludes all  apples  2^  inches  or  more  in  diameter. 
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The  sizing  chains  are  inclined  or  otherwise  arranged  so  that  the 
position  of  the  fruit  is  changed  several  times  as  it  is  carried  orer 
the  rings.  This  is  necessary  to  secure  the  measurement  of  the  cross 
diameter,  which  is  the  dimension  used  as  the  basis  for  all  sizing. 
Apples  occasionally  fall  onto  the  sizing  rings  so  that  they  are  meas- 
ured by  the  stem  to  blossom  end  diameter,  which  causes  large  and 
small  apples  to  appear  in  the  same  bin.  It  is  necessary  to  measure 
each  apple  by  the  same  diameter  to  secure  uniformity. 

Anotlier  popular  machine  is  equipped  with  sizing  units,  each  con- 
sisting of  an  endless  corrugated  roller  belt  haying  round  openings 
between  the  rollers  through  which  the  sized  fruit  passes.  (See  fig. 
5.)  These  units  are  arranged  in  series,  the  size  of  opening  rarying 
for  each  unit.  As  the  fruit  moves  along  over  the  machine  the  smallest 
apples  are  sized  first  and  the  largest  last.  The  sizing  units  are  ar- 
ranged so  that  the  position  of  the  fruit  is  changed  manv  times  as  it 
is  carried  over  the  rollers,  thus  aiding  in  securing  s  uniform  sdzing. 


Fio.  4. — Macblae  equipped  wltb  bIiIus  beltfl  made  o(  linked  rings 

In  another  type  of  machine  used  extensively  the  fruit  is  dropped 
into  a  series  of  cups  or  pockets,  operated  as  an  endless  belt.  (See 
fig.  6.)  These  cups  or  pockets  enlarge  as  the  fruit  is  carried  along 
until  the  diameter  is  great  enough  to  allow  the  apple  to  drop  through 
into  the  bin. 

In  general,  any  of  these  machines  will  size  apples  satisfactorily 
for  barrel  packing.  The  choice  of  the  machine  will  have  to  be  made 
by  the  growe/-,  based  upon  a  consideration  of  the  size  of  the  orchard, 
equipment  already  on  hand,  accuracy  required,  and  number  of  sizes 
desired.  There  are  a  number  of  points  that  growers  should  keep  in 
mind  in  making  this  choice:  (1)  Tlie  machine  must  have  a  capacity 
proportionate  to  the  size  of  the  orchard,  so  that  the  operation  can  be 
conducted  economically.  In  choosing  between  two  machines,  one 
which  has  a  large  capacity  but  is  only  moderately  accurate  and  the 
other  which  has  a  small  capacity  but  is  very  accurate,  such  as  those 
used  in  connection  with  box  packing,  the  former  is  preferable  in 
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moet  cases.  (2)  Simplicitj  of  design  and  freedom  from  too  numer- 
ous adjustments  are  reatures  much  to  he  desired.  The  machines  that 
size  most  accurately  are  generally  expensive,  cumbersome,  and  fitted 
with  numerous  delicate  adjusbnenta  which  tend  to  make  them  un- 
desirable for  barreling  operations,  as  barreled  apples  are  sized  not 
closer  than  one-fourth  inch  variations  and  extreme  accuracy  is  un- 
necessary for  this  purpose.  (3)  An  investigation  should  be  made 
to  see  that  there  are  no  arrangements  or  devices  that  will  unduly 
bruise  the  fruit.  If  the  apples  are  bounced  along  on  metal  or  un- 
padded parts,  or  if  the  construction  in  any  way  necessitates  crowding 
or  congestion,  there  is  danger  of  injury,  and  such  a  machine  will 
not  be  suited  to  tender  varieties.     (4)  The  durability  of  the  machine 


Fig.  S. — This  macbiiie  nixes  tlie  fruit  tliruut(t>  round  oueniun  In  an  eatUem  corrumtbd 
roller  belt 

is  a  matter  of  great  importance.  If  such  a  machine  is  not  substantial 
it  will  soon  go  to  pieces  when  subjected  to  the  rough  handling  usually 
given  such  equipment. 

ADDITIONAL  SQUIPIIEHT  FOR  8IZINO  HACHINIS 

Practically  all  sizing  machines  in  use  at  present  sej>arate  fruit  of 
one  grade  into  various  sizes,  but  by  dividing  the  grading  belt  length- 
wise with  a  strip  or  pipe  and  rearranging  the  chutes  which  divert  the 
fruit  from  the  sizing  device  to  the  packmg  bins,  two  grades  may  be 
sized  at  the  same  time.  Assuming  for  the  purpose  of  illustration 
that  A  and  B  grades  are  to  be  sized  separately,  the  grading  opera- 
tion is  carried  on  in  the  following  manner:  The  field-run  fruit  is 
emptied  on  the  belt  and  passes  on  Doth  sides  of  the  partition.  The 
culls  are  first  removed  into  containers  provided  for  that  purpose; 
then  the  sorters  standing  on  the  A  side  do  not  handle  the  A  grade 
fruit  but  put  the  B  grade  across  the  partition,  and  the  sorters  on 
the  B  side  permit  the  B  grade  fruit  to  pass  and  put  the  A  grade 
across  to  the  A  side.  With  this  plan  only  50  per  cent  of  tlie  fruit  is 
handled,  no  matter  what  percentage  of  the  crop  falls  in  each  grade, 
except  such  handling  as  may  be  neceaaary  to  determine  the  grace. 

n,g,t7cdb/G00gIc 


12  Farmera'  Bulletin  1080 

Perhaps  a  better  way  of  dividing  the  fruit  is  to  divert  all  the  fruit 
to  one  side  of  the  partition,  ^^ere  this  is  done  the  grade  consti- 
tuting the  smaller  part  of  the  crop  is  sorted  out  and  placed  on  the 
opposite  side  of  the  partition.  This  requires  the  handling  of  a 
smaller  percentage  of  the  fruit  than  the  other  method,  unless  the 
crop  is  evenly  divided  between  the  two  grades. 

In  most  commercial  operations  the  secoud-grsde  fmit  is  not  aepa> 
rated  into  various  sizes,  but  all  of  it  above  a  certain  miDimiun  di- 
ameter, usually  2^  inclies,  is  packed  together.  Instead  of  follow- 
ing the  usual  practice  of  sorting  out  this  grade  into  baskets  or  bar- 
rels, a  canvas  conveyer  5  or  6  inches  wide,  placed  about  18  inches 
above  the  table,  may  be  used  to  advantage  in  carrying  the  fruit  to 
a  side  bin  at  the  end  of  the  machine. 

EfScient  disposal  of  culls  is  a  point  which  is  ccHmnonly  neglected. 
Often  an  accumulation  of  tliis  fruit  on  the  packing  floor  is  allowed 
to  interfere  with  the  operations  of  the  crew.     In  many  houses  the 


Fia.  6. — Thla  niBcbliie  8liea  the  Irult  tbrougli  cups  wblcli  enlarge  ■■  ibe  belt  no*es  ■Innf 

culls  can  be  conveniently  carried  to  the  basement  by  canvas  chutes. 
They  must  be  removed  later  by  elevators,  or  the  house  may  be  so  con- 
structed that  it  is  possible  to  drive  directly  into  the  basement. 
Where  there  is  no  basement,  conveying  belts  may  be  used  to  cany 
the  cuUs  to  elevated  bins,  from  which  they  can  be  removed  through  a 
trap  into  wagons. 

The  method  of  feeding  the  fruit  to  the  sizing  machine  is  another 
point  to  be  studied  carefully,  as  it  influences  directly  the  total  dailr 
output  and  consequently  the  cost  of  operation.  In  the  first  place,  it 
should  be  possible  to  supply  a  continuous  flow  of  fruit  to  the  sizer 
without  any  tendency  toward  crowding  or  bruising,  and  second,  it 
should  not  be  necessary  to  lift  the  filled  containers  to  any  consider- 
able height  from  the  fioor  to  empty  them,  especially  where  the  loose 
fruit  is  nauled  in  barrels.  Unnecessary  lifting  may  be  avoided  by 
elevating  the  receiving  platform  or  floor  about  30  inches  above  the 
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main  packing  floor,  or  to  a  little  less  than  the  height  of  the  sizing 
machine,  thus  permitting  the  emptying  of  the  fruit  at  about  floor 
level.  With  this  feature  of  construction  the  feeding  can  be  still 
further  facilitated  ^  installing  a  belt  10  to  15  feet  in  length  to 
receive  the  fruit.  This  belt  ordinarily  should  extend  along  the 
receiving  platform  at  rieht  angles  to  the  grading  belt,  thus  making 
it  possible  to  empty  the  loose  fruit  at  any  point  along  the  line.  Ex- 
tended observations  indicate  this  to  be  the  ideal  arranf^ement. 

Another  method  of  feeding  consists  of  pouring  fruit  into  a  hopper 
on  the  floor  level,  from  which  it  is  carried  to  the  sorting  belt  or 
sizer  by  means  of  an  elevator  belt  This  method  is  in  rather  common 
use  in  sections  where  the  loose  fruit  is  hauled  in  barrels,  and  In  some 
houses  has  given  satisfactory  results ;  however,  without  careful  man- 
agement there  is  a  marked  tendency  to  bruise  the  fruit.  In  the  first 
place,  the  man  emptying  the  barrels  may  allow  them  to  rest  par- 
tially upon  the  fruit  in  the  hopper;  then,  when  the  hopper  is  full  the 
elevating  belt  frequently  carries  several  apples  halfway  up  the  in- 
cline between  the  fugs,  and  this  fruit  is  generally  bruised  by  rolling 
back  into  the  hopper.  The  hopper  method  is  somewhat  slower  than 
the  belt  running  on  the  level  of  the  machine,  as  it  is  obvious  that 
a  feed  belt  carrying  fruit  on  lugs  placed  several  inches  apart  can  not 
have  as  great  a  capacity  as  one  running  on  the  level.  If  a  hopper 
is  used,  it  must  be  properly  padded. 

KtWBR 

The  small  machines  can  be  operated  by  hand  power,  but  in  nearly 
all  cases  the  use  of  a  gasoline  engine  or  an  electric  motor  is  prefer- 
able. It  is  generally  best  to  place  the  engine  or  motor  in  the  loft 
or  basement  or  under  a  slielter  outside  the  building,  in  order  to  leave 
thepacking-house  floor  clear  for  the  operation  of  the  crew. 

The  speed  of  the  machine  needs  to  be  regulated  carefully,  as  the 
accuracy  and  care  with  which  the  apples  are  handled  are  largelv 
dependent  upon  the  speed  of  the  belts  and  chains.  Practically  all 
machines  when  run  too  rapidly  are  inaccurate  and  cause  an  exces- 
sive amount  of  bruising.  When  the  conveyer  belt  delivers  the  fruit 
very  rabidly  to  the  sizer  a  congestion  may  result  from  the  inability 
of  the  sizing  device  to  size  all  of  the  apples  delivered  on  it.  When 
it  is  desirable  to  increase  the  output  of  the'machine  the  fruit  should 
be  supplied  in  an  uninterrupted  flow  rather  than  by  increasing  be- 
yond normal  the  number  of  revolutions  of  the  drivewheel. 

CONVEYERS 

Two  types  of  mechanical  conveyers  are  used  extensively  in  pack-  ■ 
ing-housf;  operations — the  endless  chain  or  belt  operated  by  machin- 
ery for  convening  loose  fruit  or  light  packages,  and  the  roller  type 
for  conveying  fiUed  packages  by  gravity.  Chutes  may  be  used  to 
advantage  to  convey  fruit  (especially  culls)  or  packages  to  a  base- 
ment or  lower  floor.  The  belts  are  made  of  hea\-y  canvas  or  rubber 
fabric  and  vary  in  width  as  desired,  A  smooth  board  is  supplied 
as  a  floor  over  which  the  loaded  part  of  the  belt  travels  so  that  it 
will  not  sag  or  fold  under  the  weight  of  the  fruit.  Belts  or  chains 
fitted  with  lu^  and  supported  by  a  trough  are  used  where  the  fruit 
is  elevated  or  lowered. 
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The  roller  conveyers  provide  a  convenient  means  of  moving  fruit 
in  packages,  either  packed  or  unpacked,  from  place  to  place  on  the 
pai^dng  floor.  This  type  of  conveyer  is  especially  useful  in  am* 
nection  with  the  unloading  of  contamere  of  fruit  nrom  the  orchard. 
They  are  delivered  to  the  end  of  the  conveyer  from  the  Tragon  and 
are  carried  quickly  to  any  part  of  the  house.  Where  the  fruit  is  to 
be  carried  from  one  point  to  another  within  the  house  this  opera- 
tion may  be  performed  more  rapidly  and  with  less  labor  expense  b^ 
the  use  of  gravity  conveyers.  In  most  cases  two  men  with  this 
equipment  can  do  the  work  of  four  without  such  equipment. 

GRADING  LAWa 

The  enactment  of  grading  laws  for  apples  is  a  development  of 
cortiparatively  recent  years.  The  first  definite  attempt  toward  secur- 
ing the  i)assage  of  such  legislation  was  initiated  in  1907  by  a  number 
of  prominent  growers,  shippers,  and  dealers,  who,  after  a  strata 
lasting  for  several  years,  finally  in  1912  secured  thepassage  ofthe 
Federal  law  commonly  known  as  the  Sulzer  bill.  This  law  served 
the  valuable  purpose  of  awakening  and  crystallizing  public  senti- 
ment throughout  the  country  favoring  legislation  which  would  sta- 
bilize the  barreled  apple  industry  by  eliminating  fraudulent  and 
deceptive  packing  and  by  establishing  a  uniform  basis  for  buying  and 
selling.  In  1913  the  State  of  Mame  passed  a  compulsory  apple 
grading  law  which  was  followed  by  similar  legislation  in  18  States. 
Apple  grades  are  provided  in  Canada  by  the  Canadian  fruit  act, 
1923. 

For  several  reasons  the  State  laws  have  not  been  wholly  successful 
in  obtaining  the  desired  results.  In  the  first  place,  the  requirements 
of  the  laws  have  not  been  practical  in  all  cases;  many  were  enacted 
hurriedly,  and  most  of  them  contained  certain  provisions  which  are 
not  consistent  with  commercial  practice.  Second,  the  extent  to  which 
these  laws  have  been  enforced  m  the  different  States  has  varied  bo 

f;reatly  that  in  many  instances  the  grade  terms  have  come  to  have 
ittle  or  no  value.  Furthermore,  the  fruit  from  practically  all  of 
these  States  frequently  appears  in  the  same  markets,  and  the  use  of 
identical  grade  terms  having  different  meanings  m  the  different 
States  has  in  a  way  defeated  the  purpose  of  the  laws  in  that  no 
grade  term  has  ever  stood'  for  a  standard  pack.  In  spite  of  these 
objecti(»iB^  however,  a  State  law  that  is  practical  in  its  specifications 
and  intelligently  enforced  will  carry  with  it  many  advantages. 

In  1918  tentative  United  States  grades  were  first  recommended. 
In  1924  they  were  promulgated  by  the  Secretary  of  Agriculture  to 
be  the  official  standards  of  the  United  States  for  the  inspection  and 
certification  of  barreled  apples. 

These  grades  are  now  optional  in  Illinois,  New  York,  and  Pennsyl- 
vania. They  are  the  only  official  grades  in  Ohio,  South  Carolina, 
New  Jersey,  and  North  Cfarolina,  the  two  latter  States  adding  color 
requirements  for  additional  varieties  not  listed  under  the  United 
States  grades.  In  addition  to  the  States  ^ust  mentioned,  Delaware, 
Maryland,  Tennessee,  West  Virginia,  Virmnia,  WisconsiUj  and  Kaji- 
saa  have  used  the  United  States  grades  for  shipping-point  inspec- 
tion, although  not  officially  adopted  by  these  States, 
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The  Tninimnm  capacity  of  the  apple  oarrel  has  been  fised  by  an 
act  of  Congress  at  7,0o6  cubic  inches,  or  somewhat  over  8  bushels, 
and  the  "  short "  barrel  is  a  thing  of  the  past.  Half  and  third  barrels 
are  permitted  by  this  law,  but  they  are  used  by  growers  only  in  rare 
instances. 

Several  kinds  of  wood  are  used  in  the  manufacture  of  barretn. 
Oak,  pine,  poplar,  and  birch  are  used  chiefly.  Barrels  are  usually 
coopered  with  six  hoops,  but  in  certain  localities  growers  bind  their 
barrels  with  eight  hoops,  using  four  instead  of  two  quarter  hoops. 
This  practice  insures  greater  strength,  as  the  single  quarter  hoops 
are  often  broken  in  handling  and  a  barrel  without  quarter  hoops 
is  likely  to  be  badly  sprung.  Barrels  fitted  with  double  quarter 
hoops  are  stacked  more  solidly  on  the  bil^,  as  they  are  prevented 
to  a  certain  extent  from  rocking.  In  certam  parts  of  New  England 
iron  hoops  have  been  adopted  and  are  generally  favored.  They  are 
forced  into  place  and  will  hold  securely  without  nailing  in  prac- 
tically all  cases,  but  the  safest  procedure  is  to  secure  the  top  hoops 
with  two  or  three  nails  and  avoid  the  possibility  of  their  working 
loose.  Wire  quarter  hoops  are  commonrj^  employed  by  some  eastern 
growers,  who  claim  that  they  fit  more  tightly  and  do  not  break  as 
easily  as  do  the  wooden  hoops,  but  if  wire  hoops  are  broken  or 
become  untwisted  at  the  joint  it  is  almost  impossible  to  repair  them 
without  special  equipment. 

Two  grades  of  barrels  are  made.  The  chief  difference  between 
them  lies  in  the  kind  of  wood  and  the  workmanship.  The  No.  I's 
are  made  from  the  better  woods  and  more  care  is  exercised  in  the 
selection  of  the  hoops  than  in  No.  2  stock.  The  heads  of  the  No.  I's 
are  usually  made  from  two  or  three  pieces,  whereas  those  of  the 
Ko.  2's  are  frequently  composed  of  four  pieces.  Barrels  of  the  first 
grade  are  probably  more  economical  on  the  whole,  as  those  of  the 
second  grade  frequently  break  and  cause  extensive  loss  in  handling. 
The  barrel  is  generally  delivered  to  the  grower  with  both  hea^ 
and  all  of  the  hoops  in  place,  but  with  none  secured  by  nails.  This 
permits  storing  indefinitely  without  danger  of  warping.  Upon 
removing  the  barrel  from  storage  one  head  is  nailed  in  and  liners, 
which  are  thin  gum  strips,  are  tacked  over  the  ends  of  the  pieces 
that  make  the  head  to  prevent  them  from  breaking  out  of  the  croze 
ling.  The  quarter  hoops  are  secured  by  two  nails  on  opposite  sides 
of  the  barrel.  The  other  head  is  then  removed  and  placed  in  the 
bottom  of  the  barrel. 


The  first  step  in  packing  a  barrel  is  that  of  facing,  or  arranging 
the  first  and  perhaps  the  second  layer  of  apples  in  concentric  rings 
on  the  bottom  of  the  barrel.  (Fig.  7.)  Practically  all  growers  use 
the  single  face,  ciHisieting  of  one  layer,  but  the  double  face  is  used 
occasionally,  especially  for  fancy  fruit.  The  fruit  is  packed  stem 
down  except  in  the  ease  of  the  second  layer  of  the  double  face,  which 
is  often  packed  on  the  cheek.    When  the  barrels  are  single  faced 
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they  are  backed  up  with  a  layer  of  "spotters,"  or  apples  dropped 
juto  the  spaces  between  the  apples  of  the  face,  so  that  the  red  cheeks 
face  downward  and  show  through  to  the  best  advantage  when  the 
barrel  is  opened.  The  "spotters"  also  keep  the  apples  of  the  face 
in  place  when  tlie  remainder  of  the  stock  is  poured  into  the  barreL 
The  double  face  has  no  advantage  over  the  single  face  and  tends  to 
create  a  false  impression  of  the  rest  of  the  cont^ts. 

The  advantages  of  the  single  face  are  three  fold:  (1)  It  legiti- 
mately increases  the  attractiveness  of  the  pack  and  draws  the  atten- 
tion of  prospective  buyers   more  readily  than   if  there   were   no 
order  of  arrangement.     (2)By  carefully  placing  the  6rst  two  lasers 
in  the  bottom  of  the  barrel  a  large  amount  of  bruising  is  avoided 
that  might  occur  if  the  apples  were  dropped  into  place  carelessly. 
(S)  By  placing  the  apples  evenly  over  the  surface  of  the  head  and 
then  reinforcing  them 
by  spotters  each  one 
snares   an  equal 
amount  of  the  pres- 
sure of  the  heacf  and 
the  amount  of  bruis- 
ing  is  thus   reduced 
to  a  minimum. 

The  chief  objection 
to  the  practice  of 
facing  is  that  as  a 
general  rule  only 
those  apples  of  su- 
perior size  and  ciual- 
ity  are  considered  de- 
sirable for  this  pur- 
pose. Unreli  able 
packers  have  resorted 
to  the  practice  of  fac- 
ing with  fruit  far 
awtve  the  average 
Fi«.  T.— An  eicellent  face  made  with  i^Autb  applra  quality  of  the  barrel 

in  order  to  deceive 
the  buyer.  There  has  hem  so  much  dissatisfaction  and  loss  as  a 
result  of  this  method  that  a  strong  sentiment  has  developed  among 
some  growers  and  dealers  in  favor  of  enacting  legislation  requiring 
the  face  to  represent  fairly  the  average  content  of  the  barrel. 

riLUDG    TEE   BABBEL 

After  the  barrel  is  faced  it  is  moved  to  the  packing  bin  or  grading 
table,  where  it  is  filled.  Two  methods  of  filling  the  barrel  are  used 
almost  exclusively  because  tlwy  make  it  possible  to  lower  the  fruit 
into  the  barrel  with  a  minimum  amount  of  bruising.  Filling  is 
usually  accomplished  by  the  aid  of  a  canvas  or  burlap  apron  attached 
to  the  grading  table  or  packing  bin,  but  it  may  be  done  equally  well 
by  the  use  ofnalf-bushel  baskets  which  are  lowered  into  the  barrel 
and  emptied. 

Where  the  slatted  inclined  table  is  used,  or  where  a  sizing  machine 
sorts  the  fruit  into  packing  l:as,  the:  apron  attachment  is  employed; 
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bat  where  the  fruit  is  emptied  from  field  crates  onto  canvas-topped 
ttblea  and  is  hand  sorted  into  half-buahel  baskets,  it  is  emptied 
directly  from  these  baskets  into  the  barrel.  Either  method  is  satis- 
ftctory  if  the  packers  employ  a  reasonable  amount  of  care. 

la  addition  to  being  carefully  filled,  a  barrel  must  be  packed 
tightly  BO  that  shrinkage  and  handling  in  transit  or  storage  will  not 
cause  the  pack  to  become  slack.  To  insure  a  tight  pack  the  apples 
must  be  settled  thoroughly  as  they  are  placed  in  the  oarrel.  This  is 
done  by  racking. 

"Hacking"  is  a  term  osed  to  describe  the  forced  settling  of  the 
fruit  by  rocking  a  partially  filled  barrel  back  and  forth  in  a  sharp, 
jerky  manner.    To  produce  a  ti^ht  pack  the  barrel  must  be  racked 
after  the  first  bushel  is  poured  m  upon  the  face,  and  again  as  each 
half  bushel  is  added  until  properly  filled  for  heading.    The  height 
of  the  fruit  above  the  top  of  tne  barrel  before  hea<ling  varies  ordi- 
narily from  one-half 
inch  to  2  inches,  de- 
pending largely  up- 
on the  thorou^iness 
of  the  racking. 

Under  no  circum- 
stances should  a 
grower  omit  racking 
and  resort  to  over- 
filliog  as  a  means  of 
making  a  tight  pack, 
for  no  barnl  which 
has  been  overfilled 
viU  pack  as  tightly 
as  it  it  had  oeen 
racked  thoroughly 
to  a  height  nearly 
level  with  the  top. 
Pressing  an  over- 
filled   barrel      causes  Pio,  S.— a  SOoA  eiauple  of  ■■  rlnf-UlllDg  " 

severe    bruising    all 

through  the  pack  but  does  not  result  in  a  thorough  settling  of  the 
fruit.  Though  apparently  tight  when  pressed,  it  will  settle  later 
and  become  slack.  From  all  the  evidence  available  it  is  apparent 
that  one-half  to  three-quarters  of  an  inch  above  the  top  of  the  barrel 
is  a  sufficient  height  for  the  contents  of  any  properly  packed  barrel. 


Before  pressing  the  head  into  place  it  is  important  to  level  th& 
apples  on  the  "  tail "  so  that  the  pressure  will  be  distributed  equally. 
This  is  accomplished  in  one  of  two  ways,  either  by  roughly  leveling 
off  the  high  places  or  by  arranging  all  of  the  apples  exposed  into  a 
plate  formation  similar  to  that  of  the  face.  The  first  practice, 
which  is  in  most  common  use,  is  known  as  "jumble  tailing "  and  the 
latter  practice  is  known  as  "  ring  tailing "  (fig.  8).  The  "ring  tail" 
IB  used  to  increase  the  attractiveness  of  the  better  grades.  It  also 
enables  the  grower  to  make  a  tight  pack  without  injury  from  the 
preartire  of  the  head.     It  is  rather  difficult  for  an  inexperienced 
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hand  to  arrange  the  ring  tail  succeBsfully,  but  a  week's  practice 
should  enable  the  average  person  to  put  out  125  to  150  barrels  a 
day. 

The  process  of  tailing  is  jgreatly  facilitated  by  the  use  of  the 
"follower"  or  "shaker,"  which  is  a  heary  circular  piece  of  wood 
made  from  2-inch  planks  with  a  handle  on  top  and  thickly  padded 
on  the  underside.  It  is  fitted  into  the  head  of  the  loosely  filled  bar- 
rel. Held  tightly  in  place  during  the  racking  operation,  it  causes 
the  fruit  to  settle  with  an  even  surface.  The  follower  is  applied  to 
the  full  barrel  if  the  jumble  tail  is  used,  but  if  the  pack  is  ring 
tailed  it  is  applied  before  the  barrel  is  q^ite  full,  so  that  the  last 
layer  of  apples  will  bring  the  contents  to  the  desired  height  before 

heading.  The  fol- 
lower is  universally 
used  and  favored,  as 
it  expedites  both 
meth<Kis  of  tailing. 


Corrugated  pads 
are  used  by  practi- 
cally all  growers  to 
reduce  the  amount 
of  bruising  caused  by 
pressing  the  head 
into  place.  If  two 
pads  are  used  one  is 

na.  8.— The  icrew  ptew  uaei  tor  beadlDg  batrelB  placed  under  the  face 

and  the  other  over 
the  tail;  if  only  one  is  used  it  may  be  placed  on  either  end,  but  it  will 
serve  best  if  placed  on  the  tail  end,  especially  when  the  apples  are 
jumbled  and  exposed  to  the  rough  and  frequently  uneven  pieces 
of  the  head,  which  cut  and  bi^iise  the  fruit  when  the  pressure  is 
applied. 


The  type  of  press  used  to  head  the  barrel  is  a  matter  of  consider- 
able importance,  since  there  are  two  principles  of  construction  in- 
volved, one  of  which  is  outstandingly  superior  to  the  other.  The 
pressure  in  one  case  is  applied  by  means  of  a  screw  and  in  the  other 
by  means  of  a  lever. 

The  screw  press,  shown  in  Figure  9,  altliough  probably  slower  in 
operation  than  the  lever  press,  is  favored  by  a  large  majority  of  the 
apple  growers,  as  it  enables  the  packer  to  head  the  barrel  with  a 
minimum  of  bruising.  This  is  possible  because  the  pressure  is 
exerted  as  a  steady  force  which  adjusts  the  head  by  degrees,  and  the 
severe  shock  that  usually  accompanies  the  use  of  the  lever  is 
avoided.  'VVbere  the  lever  type  of  press  is  used  it  is  not  "uncommon 
to  see  the  header  jump  on  the  lever  and  bring  the  head  into  place 
with  a  crash,  causing  severe  bruises  and  skin  breaks. 

An  attachment  to  t^ie  screw  press  which  has  been  recently  intro- 
duced and  which  is  bemg  adopted  rapidly  consists  of  a  platform  on 
which  the  barrel  rests  when  it  in  headed.     When  not  equipped  with 
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such  a  platfonn  the  press  hooks  onto  the  bottom  of  ihe  barrel  by 
means  of  iron  strips  that  extend  down  eadi  side.  This  arrangement 
is  open  to  the  serious  objection  that  it  ia  likely  to  break  the  oottom 
hoops  as  the  head  is  pulled  into  place,  especially  if  the  barrels  are  old 
or  damp,  thus  materially  weakening  the  barrel  for  subsequent 
handling. 


When  the  head  has  been  pressed  into  place  and  the  upper  hoops 
have  been  tightened  the  barrel  is  ready  to  be  nailed.     The  nails 
should  be  driven  through  the  top  hoops  at  an  angle  of  about  45°. 
Nails  driven  horizontally  into  the  ends  of  the  pieces  that  make  the 
head  frequently  split  the  wood  and  do  not  hold  as  securely  as  when 
driven  at  an  angle.    From  six  to  eight  nails  will  hold  the  three  and 
four  piece  heac&  in  place.    The  use  of  more  is  a  wasto.  especially 
when  as  many  as  12  to  15  are  used.    If  barrels  are  to  oe  handled 
roughly  or  are  to  be  transported  long  distances  they  should  be  ad- 
ditionally   strength- 
ened by  the  use  of 
"  liners"  nailed  over 
the  ends  of  the  head- 
pieces (fig.  10),    Use 
of     liners    tends    to 
prevent  the  head 
from   springing  out 
of    the    croze    when 
the  pack  is  submitted 
to  a  severe  strain. 

PACKINO  HOUSES 

Many    types    of 
structures    are   used 

for  apple-packing  Fio.  lO.— NpIIIiib  on  1be  bead  linen 

operations,    ranging 

from  tents  and  £e<&  to  permanent  buildings  equipped  with  packing 
machinery.  The  most  desirable  type  depends  largely  upon  the  size 
of  the  orchard  and  the  section  of  the  country  in  which  it  is 
located.  In  many  places  where  the  individual  orchards  are  too  small 
to  justify  the  erection  of  modem  packing  establishments,  such  houses 
have  been  built  and  operated  successfully  as  community  enterprises. 
3u<^  a  plan  has  a  much  better  chance  of  success  if  the  roads  in  the 
district  are  good  and  the  orchards  are  not  too  widely  scattered. 
The  community  house  enables  the  small  grower  to  profit  by  the  di- 
vision of  labor  and  the  increased  efficiency  of  labor-saving  machinery, 
and  the  standardization  of  pack  is  of  marked  advantage  in  disposing 
of  the  crop. 

Packing  houses  can  be  discussed  best  on  the  basis  of  their  equip- 
ment. Tnose  having  no  labor-saving  machinery  other  than  the  ordi- 
nary implements  uiwd  to  fill  and  head  the  barrel  are  in  one  class; 
those  equipped  with  sizing  machines,  gravity  nnd  I>clt  conveyers. 
and  other  mechanical  devices  constitute  another  class,  regardless  of 
the  amount  of  floor  space  or  the  construction  of  the  building  in 
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eithw  case.  A  laree  tent  or  shed  filled  with  apron  tables  all  op- 
erated iBdependent^  of  eadi  odier,  eo  that  there  is  no  diviawi  of 
labor  among  the  hands  anplt^ed,  can  not  reasonably  be  classed  with 
one  that  is  prepared  to  inoreaae  the  number  of  bairels  packed  per 
man,  no  matter  how  much  greater  is  its  total  output. 

The  equipment  of  a  house  operating  without  machinery  differs 
little  from  the  usual  field  layout,  and  tor  that  reason  this  bnllrtin 
is  concerned  primarily  with  the  establishment  of  a  modem  packing 
house  fitted  with  labor-saving  devices  designed  to  facilitate  the 
various  operations  and  to  reduce  the  packing  costs. 


'  In  choosing  the  site  for  a  packing  house  there  are  a  few  points 
which,  if  kept  in  mind,  should  enable  anyone  to  select  the  proper 
location  without  difficulty.  A  community  bouse,  practically  with- 
out exception,  should  be  located  on  a  railroad  to  avoid  the  added 
expense  of  hauling  the  loose  fruit  to  the  packing  house  and  the 
packed  fruit  to  the  railroad.  This  is  particularly  true  where  the 
packing  house  is  built  in  connection  with  the  storage  house.  Indi- 
vidual houses  may  be  located  to  advantage  on  the  railroad  if  the 
roads  from  the  orchard  are  good,  but  if  they  are  not  there  is  too 
much  difficulty  in  moving  the  unpacked  fruit  without  injury. 

If  located  at  the  orchard,  the  position  of  the  packing  house  de- 
pends largely  upon  the  lay  of  the  land.  If  the  land  is  level  it  is  some- 
times an  advantage  to  have  the  house  in  the  middle  of  the  orchard, 
thus  reducing  to  a  minimum  the  aggregate  distance  for  hauling  the 
unpacked  fruit.  When  the  road  to  the  shipping  station  is  good  and 
permits  hauling  heavier  loads  than  can  be  pulled  through  the  orchard 
the  bouse  should  be  placed  on  this  road,  and  in  a  bil^  orchard  the 
house  should  be  located  where  there  is  a  minimum  amount  of  uphill 
hauling. 

Where  it  is  desirable  to  have  a  basement  storage,  advantage  may 
sometimes  be  taken  of  a  slope  to  build  a  house  with  the  receiving 

Slatform  level  with  the  wagon  beds  on  the  upper  side  and  with  the 
oor  of  the  basement  level  with  the  wagon  road  on  the  lower  side. 
Under  this  arrangement  the  fruit  can  t^  conveyed  to  the  basement 
by  gravity  and  removed  without  the  expense  of  operating  elevators. 

LIOHTINO 

In  the  construction  of  a  house  or  in  the  remodeling  of  an  outbuild- 
ing for  use  as  a  packing  plant  provision  for  an  abundance  of  li^t 
is  of  first  importance,  tor  the  thoroughness  of  the  work  is  severely 
impaired  where  the  fruit  is  partially  in  shadow.  Li^t  may  be  ad- 
mittod  into  the  packing  house  in  several  ways.  Skylights  and 
windows  high  up  on  the  walls  in  sufficient  number  to  Ught  the  in- 
terior thoroughly  offer  the  most  satisfactory  lighting  arrangement. 
Where  the  house  is  constructed  with  a  loft  akyUghts  can  not  be  used 
except  by  the  addition  of  light  shafts.  Light  must  be  admitted  from 
the  sides  of  the  building,  either  through  sliding  doors  and  windows 
or  through  hinged  doors  that  swing  upward  and  outward.  A  large 
house  that  depends  upon  side  illumination  is  likely  to  have  a  dark 
region  toward  the  center,  even  though  the  sides  may  be  entirely  open, 
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but  if  all  tables  and  auve^er  bslta  used  for  sorting  are  placed  along 
the  Bides  of  the  house  the  tight  will  fall  directly  on  them. 

Light  shafts  are  sometimes  used  to  increase  the  amount  of  natural 
illununstion,  and  \rhite  paint  is  applied  to  interiors  to  intensify  and 
reflect  whatever  light  is  available.  If  artificial  iUumination  is  oaed 
special  care  shouldbe  taken  to  have  the  lights  for  the  sorting  opera- 
tions arran;^  so  that  there  will  be  do  shadows  on  the  fruit.  For 
this  purpose  reflectors  in  the  shape  of  an  inverted  trough  fitted  Trith 
electric  bulbs  can  be  suspended  over  the  grading  belte  or  tables. 

BTOSAGB  ACCOUMODATIOm 

Everr  packing  house  should  have  adequate  space  ior  storage  of 
empty  barrels  and  for  temporary  KtiH'age  of  loose  fruit  from  the  or* 
chard  and  packed  fruit  intended  for  storage  or  shipment 

If  50  per  cent  or  more  of  the  barrels  nt^ed  for  the  crop  can  be 
stored  in  the  house  at  one  time,  there  is  little  danger  of  shortage  and 
suspended  operations  during  the  height  of  the  eeason,  which  fre- 
quciitlv  happens  when  the  barrels  are  secured  from  day  to  day  from 
a  local  cooperage.  With  this  in  mind  some  of  the  growers  in  the 
East,  who  pack  out  the  larf|est  crops  use  a  bam  or  attached  building 
for  barrel  stor^^  and  put  in  a  large  reserve  supply. 

A  loft  or  second  story  immediately  over  the  packing  floor  con* 
Etitutee  the  most  satisfactory  barrel  storage.  If  barrels  are  stored 
on  the  packing  floor  the  house  must  be  unusually  large  to  accom- 
modate them  or  congestion  and  confusion  result.  Where  the  floor  is 
only  large  enough  to  accommodate  the  packing  operations,  the  storage 
of  ranpty  barrels  except  the  necessary  worxing  surplus,  takes  up 
space  which  can  be  used  to  better  advantage  for  the  accumulation 
of  loose  and  packed  fruit. 

The  floor  space  adjacent  to  the  feeding  belt  shotdd  be  devoted  to 
the  storage  of  enough  field-run  fruit  to  supply  the  crew  for  several 
hours  or  longer,  so  that  temporary  interruptions  in  the  deliverv  of 
fruit  from  tbe  orchard  wilt  not  affect  the  continuity  of  the  packing 
operations. 

It  is  also  well  to  provide  additional  room  for  at  least  one  day's 
output  of  packed  fruit  awaiting  movement.  A  shortage  of  cars  or 
of  hauling  facilities  frequently  prevents  the  removal  of  the  fruit 
aa  rapidly  as  packed,  and  space  should  be  provided  to  aocommodate 
such  fruit  temporarily  without  hindering  the  packing  operations. 
This  space  may  be  provided  on  a  covered  platform  which  f urni^es 
protection  from  the  rain  and  sun. 

VBNTILATION 

Another  important  consideration  is  adequate  ventilation  through- 
out all  parts  of  the  house,  especially  those  parts  intended  for  the 
storage  of  fruit.  Where  the  storage  room  for  ungraded  fruit,  culls, 
or  packed  fruit  is  inclosed,  abundant  ventilation  is  needed.  The 
mam  packing  room  seldom  lacks  this  feature  because  of  the  number 
of  windows  required  for  proper  lighting. 

SUQGBSTBD  PLOOB  PLANS 

It  is  impossible  to  give  here  the  exact  specifications  for  building 
packing  houses,  but  with  the  aid  of  several  suggested  floor  plans 
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certain  deeirabte  features  of  construction  and  arrangement  for  Ute 
convenient  and  economical  handling  of  the  fruit  may  oe  pointed  out. 

The  type  of  house  suggested  in  plan  1  is  designed  for  handwork 
operations  Trhere  the  ordinary  apron  or  canvas-top  tables  are  used. 
(See  fig.  11.) 

The  dimensions  of  this  house  are  50  by  60  feet,  which,  with  a 
double  apron  table,  should  provide  for  an  output  of  200  barrels  fvr 
day.  For  larger  operatjons  the  floor  space  and  number  of  onits 
may  be  increased  indefinitely.  The  house  is  divided"  into  two  sec- 
tions, one  to  be  inclosed  for  empty  barrel  storage  and  the  other  to  be 
left  open  on  two  sides  for  the  packing  room.  The  space  available 
for  tne  pacing  operations  is  increaaed  by  the  addition  of  two 
covered  platforms  6  feet  wide  extending  along  the  open  sides  of 
the  pat^mg  room.  The  driveways  should  be  built  so  that  the  wagon 
beds  will  be  on  the  level  with  these  platforms  to  facilitate  Ioa£ng 
and  unloading.  The  fruit  Is  received  on  one  platform  and  paraes 
in  an  orderly  way  through  the  packing  operations  to  the  other  side 
of  the  house,  where  it  is  toadect  tm  the  wagons.  The  arrangemoit 
of  the  equipment  is  such  that  the  work  can  be  done  without  any 
unnecessary  moving  around  or  waste  motion.  The  extra  space  in 
the  packing  room  is  provided  for  unpacked  and  packed  fruit. 

Plan  2  shows  a  house  equipped  with  three  grading  machines  which 
have  a  total  capacity  of  approximately  1,200  barrels  a  day.  (See 
fig.  12.)  This  arrangement  is  particularly  well  adapted  to  a  com- 
munity house  where  fruit  is  packed  for  a  number  of  growers,  Tbe 
feeding  belts  marked  A  are  a  very  desirable  feature,  as  fmit  may 
be  emptied  on  the  machine  from  practically  any  point  along  tlie  re- 
ceiving platform.  The  fruit  passes  over  the  sizing  chain  B,  where 
the  fruit  smaller  than  the  minimum  size  for  packing  is  dropped  into 
ft  cull  chute  C  leading  to  the  basement.  The  remainder  of  the  fmit 
is  then  delivered  to  the  grading  belt  D,  where  the  culls  are  removed 
by  the  sorters  and  dropped  into  another  branch  of  the  cnll  chute. 
The  grading  belt  may  be  divided  as  illustrated  in  the  middle  msclune 
shown  in  this  plan  so  that  two  grades  may  be  sized  simultaneously. 
In  this  case  the  sorters  who  work  on  both  sides  of  the  grading  belt 
divide  the  fruit  into  two  grades,  which  are  placed  on  opposite  *[ides 
of  the  division  board  E.  The  first  size,  which  usually  consists  of  all 
fruit  from  2^  to  2^^  inches  in  size,  passes  through  the  rings  marked 
F  into  the  bins  G  and  GG.  But  the  fruit  21^  inches  in  diameter  and 
lar^r  is  carried  up  the  elevator  belt  H  onto  another  belt  I,  which 
delivers  the  B  fruit  into  bin  J  and  the  A  fruit  into  the  double  bin 
K.  This  bin  is  fitted  with  a  gate  or  deflector  L,  which  when  open 
fills  the  first  compartment  and  when  closed  allows  the  second  com- 
partment to  fill.  Two  bins  are  provided  for  this  fruit  because  the 
bulk  of  the  average  crop  runs  A  grade,  2V^  inches  and  larger,  and 
there  must  be  bin  space  enough  to  accommodate  all  this  grade  when 
operating  the  machine  continuously. 

The  end  machines  illustrated  in  this  plan  are  not  equipped  t« 
size  two  grades.  Fruit  of  B  quality  is  removed  from  the  sorting  belt 
into  baskets  and  packed  in  the  space  behind  the  sorter,  while  the 
A  fruit  from  2^  to  2i^  inches  passes  through  the  sizing  chains  F 
and  is  conveyed  into  bins  M.  The  bulk  of  the  crop,  which  is  A  grade, 
2^  inches  and  larger,  is  distributed  among  the  uiree  bins  N.    After 
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the  barrels  are  headed  they  are  passed  to  the  platform  in  the  rear  of 
the  house,  and  from  there  may  oe  transferred  by  means  of  the  con- 
vej^er  O  to  stor^e  or  loaded  on  wagons  and  hauled  to  the  care. 
This  house  is  equipped  with  two  overfead  conveyer  belta  for  carrr- 
ing  empty  crates  across  the  drive  from  the  main  packing  floor  to  tae 
unloadmg  platform.  This  arrangement  keeps  the  whole  area  of  the 
receiving  platform  always  available  for  incoming  fruit. 

A  loft  should  extend  over  the  whole  packing  floor  to  serve  as  a  bar- 
rel storage.  The  barrels  may  be  coopered  and  stenciled  here  and 
lowered  Uirough  shafts  to  convenient  points  on  the  packing  floor. 
(See  fig.  13.) 

Plan  3  shows  a  house  equipped  with  two  machines  having  a  total 
capacity  of  1,000  barrels  a  day.  (See  fig.  14.)  The  fruit  is  delivered 
on  a  receiving  platform  which  extends  the  total  length  of  the  house. 
Tlie  fruit  is  emptied  from  the  orchard  containers  onto  the  conveyer 
belt  A  at  any  point  along  the  platform.  These  conveyer  belts  are 
built  8  inches  above  the  receivmg  platform,  which  greatly  facili- 
tates the  emptying  of  the  crates.  The  raeaivisg  platform  B  is  built 
48  inches  above  the  level  of  the  packing  floor.  The  sorters  wort  on  the 
platform  C,  which  is  elevated  18  inches.  The  sizing  belts  are  56 
inches  above  the  packing  floor,  which  makes  it  possible  to  deliver 
the  fruit  directly  from  the  sizing  chains  into  the  packing  bins  by 
gravity.  As  the  fruit  passes  over  the  first  sizing  rings  at  D  all  the 
apples  under  the  minimum  size  for  packing  drop  into  a  chute  which 
delivers  them  into  a  cull  pile  outside  the  building.  Sorters  standing 
at  the  positions  marked  X  remove  the  remaining  culls  and  the  B 
grade.  The  B  grade  is  placed  in  baskets  and  emptied  into  bin  F, 
which  also  contains  the  2^  to  2%  inch  fruit.  The  remainder  of  th« 
fruit  is  distributed  to  bins  G,  H,  and  I,  which  receive  the  sizes  2% 
to  2%  inches,  2%  to  3  inches,  and  3  inches  and  larger,  respectively. 

Apples  of  the  various  sizes  which  are  selected  for  facing  are 
carried  to  facing  bins  J.  The  full  barrels  are  removed  to  the  presae; 
for  heading.  The  barrel  storage  should  be  located  in  a  loft  over 
the  packing  floor  where  the  barrels  are  coopered,  stenciled,  and 

S laced  in  racks  L,  from  which  tliey  are  removed  by  the  persons 
oing  the  facing.    Packed  barrels  awaiting  shipment  may  be  stored 
temporarily  on  the  covered  platform  M. 

In  plan  4  an  arrangement  is  suggested  which  embodies  many  of 
the  features  desired  in  a  conveniently  arranged  packing  house.  (See 
fig.  15.)  The  over-all  dimensions  of  the  house  are  40  by  50  feet, 
with  a  total  capacity  of  approximately  500  barrels  per  day.  These 
dimensions  can  be  changed  in  case  it  is  desirable  to  provide  a  larger 
space  for  the  storage  of  unpacked  and  packed  fruit.  The  actual 
floor  space  occupied  by  the  packing  machinery  is  20  by  30  feet. 
A  large  loft  over  the  packing  floor  is  used  for  the  storage  of  empty 
barrels.  Barrels  are  coopered  in  the  loft  and  as  needed  are  let  down 
through  the  shafts  A.  Tliis  arrangement  does  away  with  an  accumu- 
lation of  empty  barrels  on  the  floor  of  the  packing  house  which 
interferes  with  tlie  operations  of  the  crew. 

The  fruit-receiving  floor  is  built  30  inches  above  the  rest  of  the 
floor.  The  receiving  space  is  enlarged  by  the  addition  of  a  4-foot 
outside  platform  extending  the  width  of  the  house.  The  feed  belt  B, 
IS  feet  long  and  2  feet  wide,  is  raised  18  inches  above  the  receiving 
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floor.  The  feed  belt  of  an  ordinary  grading  machine  is  approximatelT 
Sy^  feet  above  the  floor,  and  it  is  impracticable  to  empty  barrels  on  & 
machine  st  this  height.  The  fruit  passes  from  the  feed  belt  to  the 
first  sizing  rings,  where  the  cull  fruit,  smaller  than  2^4  inches,  is 
graded  out.  The  fruit  of  larger  size  passes  to  a  grading  belt  C, 
■which  is  7  feet  long  and  accommodates  six  sorters.  This  belt  is 
divided  by  a  partition,  so  that  as  the  fruit  passes  the  B  grade  is 
sorted  out  and  diverted  into  the  first  bin.  The  culls  are  thrown 
into  two  chutes  E  leading  to  the  bin  outside  the  house.    The  A  grade 


model  bouse  fallj  equipped  for  barrel  pacUnf 


fruit  passes  to  the  next  sizing  rin^,  where  the  fruit  214  to  2% 
inchee  in  diameter  is  dropped  intoT)m  F.  The  remainder  of  file 
fruit  is  separated  according  to  size  into  bins  G,  H,  and  I.  Sorters 
stand  on  a  raised  platform  18  inches  above  the  floor  level.  The 
sizing  belts  are  48  inches  above  the  floor,  and  this  height  is  sufficiant 
to  provide  the  proper  drop  to  the  packing  bin.  The  fruit  is  loaded 
on  the  cars  from  a  covered  platform  6  feet  wide  and  80  feet  long. 

At  the  receiving  end  of  the  house  there  are  doors  hinged  at  the 
top  to  swing  outward  and  upward.  When  open  tliese  doora  fomi  a 
cover  to  the  platform  and  have  the  advantage  of  leaving  the  receiv- 
ing floor  free  from  obstruction.    There  are  also  sliding  doors  at  J 
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OD  the  side  of  the  house  and  at  K  in  the  rear.  Windows  are  pro- 
rided  on  the  sides  of  the  house,  which,  together  with  the  doors,  fur- 
nish abundant  light  for  the  packing  operations. 


As  a  large  part  of  the  barreled  apple  crop  is  packed  at  the  orchard, 
it  is  usually  necessary  to  haul  the  packed  iniit  from  2  to  15  miles  to 
the  shipping  point.  It  is  important  that  this  be  done  as  rapidly  end 
cheaply  as  possible  and  with  a  minimum  amount  of  damage  from 
shaking  the  pack  and  bruising  the  fruit. 

Under  many  conditions,  especially  where  good  roads  are  available, 
motor  trucks  are  best  suited  lor  such  hauling  on  account  of  the  com- 
bination of  desirable  features — speed,  large  capacitv,  and  smooth 
carriage.  Large  trucks  may  be  easily  fitted  with  racks  which  make 
it  possible  to  haul  35  to  40  barrels  at  a  load.  Tractors  are  used  to 
some  extent  for  hauling  two  or  more  wagons  hitched  together.  The 
time  gained  in  hauling  the  fruit  by  trucks  or  tractors  is  important 
in  expediting  the  movement  of  the  crop  into  proper  storage  and 
reduces  the  amount  of  labor  necessary. 

The  farm  wagon  customarily  used  is  equipped  either  with  an 
ordinary  wagon  bed  or  a  three-pole  frame  ana  has  a  capacity  of 
about  15  barrels.  The  box  bed  is  less  desirable  than  the  tnree-pole 
frame,  because  the  barrels  must  be  hauled  on  end,  which  subjects  the 
pack  to  a  much  more  sev«M  strain  than  when  the  barrels  are  loaded 
on  the  side.  With  the  three-pole  wagon  frame  the  barrels  are 
loaded  on  the  side  and  the  poles  are  springy  enough  to  give  a  certain 
amount  of  buoyancy  to  the  load.  Both  types  of  wagons  should  be 
eq'uipped  with  springs,  preferably  with  bolster  springs,  which  can 
be  attached  conveniently  to  any  ordinary  farm  wagon.  The  impor- 
tance of  springs  can  not  be  too  stron^y  emphasized,  for  careful 
handling  of  the  packed  fruit  is  as  important  as  care  in  any  of  the 
packing  operations.  A  rough,  jolting  haul  frequently  impairs  the 
rigidity  of  the  package  to  such  an  extent  that  it  will  not  withstand 
the  strain  to  which  it  is  subjected  in  transit. 

LOADING  IN  CAI^ 

A  good  system  of  loading  must  provide  for  the  even  distribution 
of  the  strain  on  the  barrels,  which  must  also  be  stacked  tightly 
enough  to  avoid  shifting  and  breaking.  The  barrels  should  I»  ar- 
ranged in  such  a  manner  that  adequate  ventilation  will  be  provided. 
The  most  popular  and  probably  the  most  satisfactory  method  of 
loading  is  known  as  the  alternating-straight  load  (fig.  16).  This 
load  is  started  by  placing  two  rows  of  three  barrels  each,  end  to  end, 
across  the  car,  which  leaves  a  space  of  about  half  the  length  of  a 
barrel  at  the  end  of  the  rows.  The  second  layer  is  then  started  by 
placing  a  row  of  three  barrels  on  top  of  the  first  two  rows,  but 
starting  from  the  opposite  side  of  the  car  and  covering  the  open 
space  wtween  the  ends  of  the  rows  below  and  the  side  of  the  car. 

The  remainder  of  the  car  is  loaded  in  the  same  way,  alternate 
layers  being  started  from  opposite  sides  of  the  car.  This  forms  long 
channels  a&ng  the  walls  lengthwise  of  the  car  which  serve  as  flues 


,,GoogIc  ' 


28  Farmers'  Bulletin  1080 

for  the  circulation  of  air.  When  cars  are  shipped  under  refrieen- 
tion  a  load  stacked  in  this  way  oools  quickly,  or  if  a  ventilated  car 
is  used  there  is  a  free  circulation  of  air  throughout  the  car.    An 


Fv>.  16. — Tb«  Blternttlng-atraJgbt  method  «f  loadlDB 

additional  advantage  is  derived  from  this  method  because  the  bilge 
of  one  barrel  does  not  rest  directly  upon  the  bilge  of  another,  b^ 
rests  in  the  hollow  space  over  the  ends  of  four  barrels  below. 
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CRANBERRY  DISEASES  cause  large  losses  each 
year.  They  are  due  to  fungi  and  abnormal  con- 
ditions or  growth  and  treatment. 

The  principal  fungous  diseases  can  be  prevented 
largely  by  spraying  with  Bordeaux  mixture. 

The  large  losses  due  to  smothering  can  be  avoided 
by  proper  methods  and  conditions  of  picking,  stor- 
ing, and  handling  the  fruit. 

Berries  should  be  picked  dry  or  dried  .quickly, 
handled  carefully,  kept  in  a  cool  well-ventilated 
place,  and  packed  preferably  in  bushel  or  half-barrel 
boxes. 


Contribution  fnun  the  Bureau  of  Plant  Industry 

WM.  A.  TAYtX»R.  Chief 
WaHhingUHi.  D.C.  Decembn,  IIM 
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C.  L.  Sbeax, 
Pattiologiat,  Fruit-Diitease  InrmtigalUm*.  Bureau  of  Plant  Induslm. 
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DEVELOPMENT  OF  CRANBERRY  DISEASES. 

THE  AMERICAN  CRANBERRY'  has  been  in  cultivation  in 
this  country  for  nearly  a  century.  Some  of  the  present  cran- 
berry meadon-s  have  been  bearing  fruit  for  50  years  or  more.  This 
long-continued  growth  of  the  same  crop  on  the  same  land  under  the 
same  conditions  has  favored  the  development  and  spread  of  certain 
diseases,  some  of  which  at  present  are  unknown  or  rarely  found  on 
wild  cranberries.  These  diseases  are  gradually  spreading  and  be- 
coming more  serious. 

Wild  cranberry  plants  under  natural  conditions  do  not  appear  to 
be  seriously  affected  hy  disease.  As  is  generally  the  case,  however, 
when  a  plant  is  subjected  to  cultivation  and  changed  conditions  and 
planted  over  extensive  areas,  the  opportunities  for  the  development 
and  distribution  of  parasites  increase  and  its  diseases  become  more 
serious.-  At  the  same  time  the  plants  under  cultivation  appear  in 
some  cases  to  become  weakened  and  more  susceptible  to  disease. 

The  American  wild  cranberry  occurs  from  Newfoundland  south- 
ward along  the  coast  and  through  the  Alleghenies  to  North  Carolina 
and  westward  along  the  Great  Lakes  to  Wisconsin  and  Minnesota. 
The  commercial  production  of  this  fruit  is  at  present  restricted  to  a- 
few  States,  the  bulk  of  the  crop  being  grown  in  Massachusetts,  New 
Jersey,  Wisconsin,  Oregon,  and  Washington. 
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The  cranberry  plant  differs  greatly  from  most  cultivated  plants 
in  its  food  and  wat«r  requirements  and  also  in  its  method  of  obtain- 
ing certain  portions  of  its  food.  In  common  with  most  of  the  plants 
of  the  heath  family,  it  requires  an  acid  soil  and  obtains  part  of  its 
nutriment  through  the  aid  of  a  beneficial  fungus,  known  as  myco- 
rhiza,  which  lives  in  the  rootlets.  There  is  much  yet  to  he  learned  in 
regard  to  the  best  conditions  and  methods  necessary  for  the  produc- 
tion of  the  most  vigorous  and  healthy  cranberry  plants.  A  plant, 
like  an  animal,  when  lacking  proper  and  sufficient  food  or  water 
becomes  weakened  and  more  susceptible  to  disease  than  one  that  is 
properly  nurtured  and  hardy. 

Every  cranberry  bog  differs  from  every  other,  and  in  many  cases 
different  parts  of  the  same  bog  differ  in  the  origin  and  composition 
of  the  soil  and  in  the  character  and  distribution  of  the  soil  water 
and  plant  food.  Experience,  careful  observation,  and  study  must 
determine  the  most  satisfactory  methods  of  handling  a  particular  bog 
in  order  to  obtain  the  most  vigorous,  healthy,  and  productive  vines. 

SANITARY  CONDITIONS. 

Much  can  be  done  to  prevent  the  development  and  spread  of 
fungous  diseases  and  increase  the  vigor  and  resistance  of  the  vines 
by  carefully  regulating  the  water  supply  of  the  bog  during  the  grow- 
ing season. 

Many  growers  keep  the  bogs  too  wet,  especially  on  rich  peat  bot- 
toms. This  tends  to  produce  an  excessive  growth  of  vines  and  favors 
the  fungous  diseases.  Regular  and  judicious  pruning  should  be 
practiced  wherever  the  growth  of  vines  is  heavy.  The  pruningg. 
unless  used  for  planting,  should  be  destroyed  by  fire  in  order  to  pre- 
vent the  spread  of  the  fungi  which  soon  develop  on  them  and  furnish 
a  source  of  infection  for  the  bog.  Rotten  fruit  discarded  in  sorting 
and  screening  should  be  buried  or  otherwise  disposed  of,  so  as  to 
prevent  the  spread  of  disease. 

RESISTANT  VARIETIES. 

Certain  varieties  of  berries  are  more  susceptible  to  disease  than 
others.  Therefore,  in  making  a  new  planting  varieties  which  have 
been  found  to  be  most  healthy  in  the  locality  should  be  selected  where 
practicable. 

Little  attention  has  yet  been  given  to  the  selection  and  breeding 
of  resistant  varieties.  In  general,  the  smaller,  firmer  fruited  varieties 
are  less  subject  to  rot  than  those  bearing  larger  berries. 

The  average  annual  cranberry  crop  of  tlie  United  States  is  about 
500,000  barrels,  valued  at  $3,000,000.    The  total  loss  from  disease 
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is  estimated  to  average  at  least  25  per  cent,  or  $750,000  a  year.  Of 
this  loss  about  10  per  cent  occurs  before  the  fruit  is  picked  and  15 
per  cent  after  picking.  The  losses  seem  to  be  greater  in  the  southern 
localities.  The  longer  summers  and  higher  average  temperatures  in 
the  South  are  apparently  less  favorable  to  the  production  of  hardy 
cranberry  plants,  while  they  seem  more  favorable  to  the  development 
of  certain  serious  fungous. parasites. 

DISEASES  DISCUSSED. 

The  following  diseases  will  be  discussed  here.  They  are  arranged 
in  the  order  of  their  destructiveness,  the  worst  being  presented  first. 
Several  others  are  known,  but  they  are  regarded  as  of  no- great  eco- 
iionoic  importance  at  present. 


Barlf-rot  (scald,  blast, 
dead-qmt,  leaf-spot). 

Bitter-rot    (anttiracnose). 

End-rot  {blossom  end- 
rot,  stem  end-rot). 

Blotch-rot  (rot). 

Hard-rot. 

TIp-bllght 


Red-gall. 

Rose-bloom  (Massachusetts 

false-bloasom,  hypertrophy). 
Red  leaf -spot. 
False-bloMom   ( Wisconsin 

falae-blosaom,  phyllody). 
BIftck-roL 


EARLY-ROT. 

The  name  early -rot  is  applied  to  the  disease  caused  by  a  fungus' 
closely  related  to  that  producing  black-rot  of  the  grape.  The  differ- 
ent stages  and  forms  of  reproduction  of  this  parasite  are  shown  in 
figure  1.  The  fungus  attacks  all  of  the  aerial  portions  of  the  plant 
The  most  serious  injury  is  usually  caused  by  the  destruction  of  the 
fruit,  which  may  be  attacked  at  any  time  during  its  development. 
Under  favorable  conditions  for  the  growth  and  distribution  of  the 
fungus  it  attacks  the  flowers  and  very  young  fruits,  causing  the 
latter  to  shrivel  and  become  blackened  and  finally  covered  with  the 
spore-bearing  pustules  of  the  parasite.  This  form  of  the  disease  has 
sometimes  been  called  blast  and  sometimes  blight.  Blossoms  and 
young  fruit  frequently  fail  to  develop  from  other  cau-ses,  such  as 
imperfect  fertilization  of  the  flowers,  or  from  unfavorable  weather 
conditions,  such  as  excessive  heat  or  cold  or  excessive  moisture  or 
drought,  or  from  insects  or  fungous  diseases.  Wherever  the  injury 
is  due  to  early-rot  it  is  followed  by  the  development  of  the  minute 
black  fruiting  bodies  of  the  fungus  on  the  blackened  and  more  or  less 
shriveled  young  fruit  of  the  cranberry. 

The  fruit  attacked  by  this  disease  when  half  grown  or  more  shows 
at  first  a  minute  light-colored  soft  spot  on  the  surface.    This  spot 
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spreads  in  a  concentric  manner  until  finally  the  whole  berry  becomes 
soft  and  sometimes  marked  by  more  or  less  distinct  dark-colored 
rings.    If  the  rot  develops  rapidly,  however,  the  berry  may  show  little 
discoloration.    Occasionally  the  rot  is  restricted  to  a  small  area  on 
the  fruit  and  the  tissues  become  sunken,  and  sometimes  the  minute 
black  spore-bearing  t)odies  of  the  parasite  develop.    Ordinarily,  how- 
ever, there  is  no  indication  on  the  surface  of  the  fruit  of  the  presence 
of  the  parasite  except  the  occasional  dark  spots  or  brownish  zones. 
Berries  attacked  before  they 
are  three-fourths  grown  fre- 
quently   shrivel    or    become 
mummied  and  blackened  and 
covered     with     the     fruiting 
biodies  of  the  fungus.     This 
condition  is  more  frequent  in 
New    Jersey    than    in    more 
northern  localities,  where  the 
di^ase  does  not  usually  make 
its  appearance  until  the  fruit 
is  nearly  half  grown. 

The  disease  as  it  affects  the 
nearly  grown  fruit  was  for- 
merly called  scald,  especially 
in   New   Jersey.     This  name 
had  its  origin   in  the  belief 
previously     held     by     many 
growers  that  the  softening  of 
the  fruit  caused  by  the  fungiis 
was  due  to  the  action  of  the 
hot  sunshine  upon  the  berries 
when  wet  with  dew  or  rain. 
Occasionally  a  real  scalding 
occui-s  on  berries  Which  have 
been  overflowed  and  covered 
with  water  for  half  a  day  or 
more    during    hot    weather. 
Injury  of  this  kind,  however, 
is  infrequent  and  can  be  dis- 
tinguished from  that  caused  by  fungi  by  the  difference  in  effect  upon 
the  tissues  of  the  fruit.     In  the  case  of  fungous  injury  the  tissues 
beneath  the  skin  are  mostly  destroyed,  but  the  berries  remain  turgid 
and  elastic  under  slight  pressure.    In  the  casej>f  sun  scald,  the  tissues 
beneath  the  light -coloi-ed  spot  are  more  or  less  collapsed,  or  shrunken, 
or  withered,  and  the  spot  does  not  increase  in  size,  as  in  the  case  of 
early-rot. 
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Occasionally  this  fungus  also  attacks  the  foliage  of  the  plant, 
causing  an  irregular  reddish  brown  spot,  which  may  show  spore- 
bearing  pustules  {pycnidia  or  perithecia)  of  the  fungus.  Usually, 
however,  where  the  fungus  invades  tlie  wliole  leaf  it  produces  no 
spot,  but  causes  the  leaf  to  drop  prematurely.  The  fruiting  pus- 
tales  of  the  fungus  develop  chiefly  on  the  leaves  after  they  havo 
fallen.  If  cuttings  from  bogs  affected  with  this  disease  are  planted, 
the  young  growth  is  frequently  defoliated  by  this  fungus  and  some- 
times is  so  seriously  injured  that  the  plants  die.  In  old  plantings 
the  disease,  when  very  severe,  sometimes  causes  the  death  of  the 
plants  in  spots.  These  are  sometimes  called  dead  spots  and  also,  in- 
correctly, ringworm.  The  latter  name  should  not  be  used  in  con- 
nection with  fungous  diseases,  as  there  is  an  insect  which  produces 
sinailar  dead  spots.  Where  the  vines  are  killed  there  is  no  evidence 
to  be  found  of  any  injury  to  the  root  system  by  insects  or. other 
agencies  and  the  dead  foliage  of  the  plants  is  covered  with  the 
fruiting  pustules  ,of  the  early-rot  fungus.  Sometimes  other  fungi 
are  also  Hssoiiat*d  with  this,  tending  to  increase  the  injurj. 

Early-rot  is  found  in  all  the  cranl>erry-growing  sections  of  the 
country  and  is  widely  distributed  on  the  native  wild  cranberry  plants. 
It  is  most  prevalent  and  produces  most  injury  in  the  southern  areas 
of  cranberrj-  cultivation.  In  the  northern  areas  it  appears  later  in 
the  season  and  sometimes  does  not  develop  until  after  the  fruit  ha3 
been  harvested.  Much  loss  from  this  disense  is  caused  as  a  result 
of  dormant  infections,  which  develop  and  destroy  the  berries  during 
the  period  of  sorting,  packing,  shipping,  and  marketing. 

CONTBOL. 

Ezperiments  conducted  by  the  Ignited  States  Department  of  Agri- 
culture and  also  the  experience  of  various  growers  during  the  last 
10  years  have  demonstrated  that  this  disease  can  be  satisfactorily 
prevented  by  thorough  spraying  with  3-3-50  soap-Bordeaux  mix- 
ture.   This  mixture  should  be  prepared  as  follows: 

Copper  sulphate  {blue  vitrol  or  bluestonel..- --pounda..    8 

FreHh  stone  lime do 3 

Wiiter (riilli>ns.-  50 

Oontmerclal  resln-llaholl  noap ponnda..     1 

The  soap  should  be  dissolved  in  about  10  gallons  of  water  and 
added  after  the  lime  and  bluestone  have  been  mixed.  The  two 
requisites  for  the  production  of  good  Bordeaux  inixture  are  fresh 
stone  lime  and  the  thorough  mixing  of  the  lime  and  bluestone 
solutions.  The  soap  has  been  found  necessary  in  order  to  cause  the 
mixture  to  spread  and  adhere  to  the  glossy  surface  of  the  cranberry 
fruit  and  foliage.    Where  early-rot  is  serious,  at  least  four  applica- 
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tions  of  Bordeaux  mixture  should  be  made  during  the  season,  using 
150  to  200  gallons  to  the  acre.  The  first  appiication  should  be  made 
just  before  the  flowers  begin  to  open, 
the  second  when  the  blossoms  begin  to 
fall,  the  third  two  weeks  later,  and  in 
severe  cases  a  fourth  not  later  than 
August  15,  as  later  applications  are 
likely  to  produce  a  staining  of  the  fruit 
which  ma;  not  be  washed  off  before 
picking. 


BITTER-ROT '  (ANTHRACNOSE). 

This  disease  is  very  similar  to  the  bitter- 
rot  of  apples  and  other  fruits.  The 
different  spore  forms  and  the  fructifi- 
cations of  the  fungus  are  shown  in  figure 
2.  This  fungus  attacks  both  the  foliage 
and  the  fruit,  causing  most  injury,  how- 
ever, to  the  fruit.  The  appearance  of 
bitter-rot  on  the  fruit  is  not  easy  to 
distinguish  from  several  other  rots 
which  attack  cranberries,  and  unless  the 
fungus  happens  to  be  fruiting  on  the 
berries  it  is  usually  impossible  to  deter- 
mine positively  the  cause  of  the  rot  with- 
out making  cultures  from  the  tissues  of 
the  affected  berries  or  making  a  careful 
microscopic  examination  of  the  fungus 
in  the  interior  of  the  fruit.  Affected 
berries  become  softened  and  show  more 
or  less  of  a  brownish  yellow  discoloration. 
Bitter-rot  is  widely  distributed  and 
has  been  found  in  New  Jersey,  New 
York,  Massachusetts,  Wisconsin,  Wash- 
ington, and  Oregon,  Its  seriousness  in 
any  particular  locality  appears  to  be 
closely  associated  with  the  weather  con- 
ditions. Hot  weather  during  July  and 
August  appears  to  be  most  favorable  for 
its  development.  The  disease  usually 
season,  and  frequently  not  until  after  the 


e  bitter-rot  fnngiui; 
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develops  rather  late  in  the 
fruit  has  been  harvested. 
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CONTROL. 

Bitter-rot  is  somewhat  more  difficult  to  control  than  early-rot. 
The  treatment  should  be  the  same  as  for  early-rot,  using  Bordeaux 
mixture  as  recommended  and  making  four  applications.  Special 
effort  should  be  made  to  get  the  mixture  on  the  vines  before  a  rain. 
If  this  can  not  be  done,  it  should  be  applied  immediately  afterwards. 

BND-ROT'  (BLOSSOM  END-SOT  AND  STEM  END-ROT). 

End-rot  is  a  fungous  rot  of  cranberries  which  has  been  distin- 
guished from  the  other  rots  only  within  the  last  few  years.  It  has 
been  found,  however,  in  all  the  cranberry-growing  disthcta  of  the 
United  States  and  has  been  the  cause  of  considerable  loss  recently  in 
Massachusetts  and  Wisconsin.  It  is  called  end-rot  because,  so  far  as 
known  at  present,  it  always  starts  at  either  the  blossom  or  stem  end 
of  the  berry.  Most  of  the  other  rots  usually  start  at  some  other  point 
on  the  fruit.  Aside  from  the  fact  that  this  rot  usually  begins  at  the 
end  of  the  berry,  it  has  no  characteristic  which  makes  it  distinguish- 
able from  some  of  the  other  cranberry  rots.  The  fruit  when  attacked 
becomes  softened  and  the  skin  light  colored  or  yellowish.  The  trouble 
develops  late  in  the  season,  especially  after  picking  and  packing, 
and  is  most  common  in  the  northern  sections. 


Experiments  conducted  during  the  last  few  years  in  cooperation 
with  the  Massachusetts  Cranberry  Experiment  Station  at  East  Ware- 
ham,  Mass.,  have  shown  that  end-rot  is  reduced  by  spraying  with 
Bordeaux  mixture,  as  recommended  in  the  regular  treatment  for 
early-rot. 

BLOTCH-ROT'  (BOX). 

As  in  the  case  of  some  of  the  other  fungous  rots  of  the  cranberry, 
the  appearance  of  the  fruit  attacked  by  blotch-rot  is  not  sufficiently 
distinct  for  the  grower  to  distinguish  it  from  some  of  the  other  rots. 
The  disease  is  due  to  the  fungus  which  is  shown  in  the  accompany- 
ing illustration  (6g.  3).  This  rot  first  appears  as  a  small,  light- 
colored,  soft  spot  on  the  berry,  finally  spreading  and  destroying  the 
whole  fruit.  In  the  later  stages  of  its  development  it  very  fre- 
quently, though  not  always,  produces  small  dark-colored  blotches  in 
the  skin  of  the  fruit.  This  appearance  has  suggested  the  proposed 
common  name,  blotch-rot.  The  only  way  in  which  this  disease  can 
be  positively  determined,  however,  is  by  making  artificial  cultures  of 

'CsoH^d  by  Furicnccuni  putrefacien'  Shear. 
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the  fungus  from  the  diseased  berries.  »  method  only  available  to  the 

plant  pathologist.     This  fungus  also  attacks  the  leaves,  but  it  is 

very  rarely  found  fruiting  on  them 

until  after  they  have  fallen  to  the 

ground.  - 

Blotch  -  rot  has  been  found 
throughout  the  cranberry  -  growing 
sections  of  the  United  States  and 
also  Nova  Scotia.  Just  how  much  of 
the  annual  loss  from  rot  is  due  to 
this  disease  it  is  impossible  to  say,  on 
account  of  the  difficulty  of  distin- 
guishing it  from  other  diseases. 
The  fungus  occurs  so  frequently, 
however,  in  cultures  from  diseased 
berries  that  it  is  probably  one  of  the 
common  causes  of  rot. 


case  arc  well  marked  nnd 


Spraying  with  Bordeaux  mixture, 
as  recommended  for  early-rot.  is 
a  satisfactory  preventive  of  this 
disease. 

HARD-ROT  AND  TIP-BLIGHT.' 

Hard-rot  and  tip-blight  are  forms 
of  a  fungous  disease  caused  by  an 
organism  closely  related  to  the 
brown-rot  fungus  which  attacks 
peaches  and  other  fruits.  The  first 
appearance  of  this  disease  is  to  be 
found  on  the  young  growing  tips  of 
the  plants  just  before  blossoming. 
The  affected  tips  wilt  and  drj'  up, 
and  the  gray  or  white  conidia  of  the 
fungus  develop  on  them.  This  is  the 
tip-blight  form  of  the  disease. 

Later  in  the  season  the  fungus  at- 
tacks the  fruit,  apparently  gaining 
^Q^  g  entrance  through  the  blossoms  and 
ot  producing  what  is  termed  "hard- 
"■  rot."    The  appearance  and  character 
of  the  fruit  affected  with  this  dis- 
silv  recognized  when  once  seen.     The 
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affected  berries  instead  of  coloring  up  naturally  as  they  approach 
maturity  become  a  more  or  less  sordid,  pale,  yellowish  white  color, 
and  instead  of  becoming  softened,  as  in  the  case  of  most  other  fungous 
diseases,  the  tissues  remain  rather  firm  and  leathery.  Upon  cutting 
an  affected  berry  through  the  center  the  seed  cavities  will  be  found 
to  contain  a  white  fungous  growth  having  a  cottony  appearance. 
Later  in  the  season  such  berries  shrivel,  become  darker  and  harder, 
and  finally  become  mummied.  These  mummies  contain  the  sclerotia 
or  resting  form  of  the  fungus,  which  lives  over  winter.  The  mature 
or  ascus-bearing  form  of  the  fungus  has  not  yet  been  found  on  the 
cranberry,  but  should  be  produced  from  these  mummies  during  the 
following  spring  or  early  summer. 

Hard-rot  and  tip-blight  thus  far  have  been  found  only  in  Wisconsin 
and  on  the  Pacific  coast.  Fortunately,  the  disease  has  not  yet  been 
very  serious.  If  it  should  become  general  it  has  possibilities  of  caus- 
ing much  loss,  as  the  affected  tips  die  and  bear  no  fruit  and  the 
affected  berries  are  worthless. 


The  uncertainty  of  the  occurrence  of  hard-rot  and  its  scattered 
appearance  have  prevented  the  careful  testing  of  fungicides.  From 
our  knowledge  of  diseases  caused  by  closely  related  fungi,  such  as 
the  brown-rot  of  peaches,  plums,  etc.,  there 
is  reason  to  believe  that  this  disease  can  be 
prevented  by  spraying  with  Bordeaux 
mixture.  The  first  application,  however, 
^ould  be  made  as  soon  as  the  new  growUi 
starts,  in  order  to  prevent  the  infection  of 
the  tips.  Further  applications  shoiild  be 
made  as  for  early-rot. 


The  red-gall  of  cranberries  is  a  disease 
which  once  seen  is  very  easily  recognized.      iBrt!«i  fingi?  bbii    (c)  bpc- 

J  u      *U      /  L  """     "'•■'"'K'l    '    "'"Sle    gall 

itie  galls  are  caused  by  the  fungus  shown  (much  nmsniflpd),  showinB 
in  figure  4.  The  disease  usually  appears  thp  'i"«ni«  i"  a  circular  mn^s 
just  before  the  blossoms  open.    The  buds, 

young  leaves,  and  shoote  become  more  or  less  covered  with  small, 
red,  somewhat  irregular  globular  galls  about  the  size  of  bird  shot. 
The  affected  shoots  produce  no  fruit. 

Red-gall  is  very  erratic  in  its  occurrence.  The  cases  thus  far 
observed  have  appeared  on  a  large  number  of  plants  on  certain  bogs 
during  a  particular  season  and  have  frequently  disappeiired  the  next 
season.     The  distribution  and  development  of  tlie  parasite  seem  to 
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depend  primarily  upon  the  water  conditions  of  the  bog  and  the 
amount  and  distribution  of  the  rainfall.  The  spores  of  the  fungus 
are  adapted  to  distribution  by  water.  The  affected  bogs  are  usually 
these  which  have  an  excessive  water  supply  or  which  are  uneven  and 
not  properly  drained.  This  disease  has  been  found  thus  far  only  in 
eastern  cranberry  bogs  and  most  frequently  in  New  Jersey, 


The  proper  grading  of  the  bog  and  the  control  of  the  water  sup- 
ply seem  to  be  tHeJiest  methods  of  preventing  red-gall.     Its  uncer- 


tain occurrence  and  the  impossibility  of  ascertaining  its  presence 
until  the  young  galls  appear  render  it  impracticable  to  employ  spray- 
ing as  a  means  of  prevention.  Bogs  which  are  properly  drained  and 
from  which  the  flood  waters  are  rejnoved  early  are  rarely,  if  ever, 
seriouslyaffected  with  this  disease. 

ROSE-BLOOM'   (MASSACHUSETTS  FALSE-BLOSSOM,   HYPERTROPHY). 

Rose-bloom  was  first  observed  in  Massachusetts  and  has  since  been 
found  in  the  States  of  Washington  and  Oregon.    It  does  not  appear 
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to  be  widely  distributed  at  present  and  has  proved  a  serious  cause 
of  loss  on  only  &  few  bogs.  Like  the  red-gall  it  is  rather  erratic 
in  its  appearance,  occurring  in  abundance  one  season  and  perhaps 
being  of  little  importance  on  the  same  bog  the  next  season.  It  has 
been  found  most  serious,  on  the  Matthews  variety  in  Massachusetts. 
The  disease  first  makes  its  appearance  on  winter-flowed  bogs  soon 
after  the  water  has  been  removed  in  the  spring.  The  buds  in  the 
axils  of  the  leaves  of  the  fruiting  shoots,  which  usually  remain 
dormant,  are  attacked  by  the  fungus,  which  stimulates  growth,  re- 
sulting in  abnormal  lateral  shoots  bearing  enlarged,  swollen  pink 
or  light  rose-eolored  distorted  leaves.  The  appearance  of  these 
shoots  is  shown  in  the  accompanying  illustration  (fig.  5),  These 
colored  hypertrophied  leaves  being  somewhat  crowded  together  bear 
a  slight  superficial  resemblance  to  a  flower.  This  has  led  to  the  use 
of  the  common  names,  rose-bloom  and  false-blossom.  The  term 
"false-blossom,"  however,  should  be  restricted  to  another  disease, 
to  be  described  later,  to  which  it  is  more  applicable.  As  this  disease 
usually  develops  before  the  blossoms  appear,  the  vitality  of  the 
shoot  is  exhausted  and  no  fruit  is  produced.  Vegetative  shoots, 
or  runners,  are  sometimes  nttacked  also.  In  such  cases,  of  course,  the 
injury  is  of  less  importance.  The  occurrence  of  rose-bloom  is  usually 
associated  with  an  excessive  water  supply,  which  seems  to  favor  its 
development.  Holding  the  winter  flowage  until  late  and  reflowing 
tend  to  increase  the  disease  when  present. 


Early  spraying  with  Bordeauit  mixture  appears  to  be  helpfnl  in 
controlling  rose-bloom.  When  the  disease  is  known  to  occur  on  a 
bog  the  water  should  be  removed  earlier  in  the  spring  than  usual 
and  reflowing  avoided  if  practicable. 

RED  LBAF-SPOT.' 

Bed  leaf-spot  is  caused  by  a  fungus  very  closely  related  to  the  one 
producing  rose-bloom;  in  fact,  some  investigators  regard  them  as 
merely  forms  of  the  same  species.  The  effect  upon  the  plant,  how- 
ever, is  quite  different.  The  red  leaf-spot,  as  shown  in  the  accom- 
panying illustration  (fig.  6),  produces  a  more  or  less  circular  spot 
upon  the  leaf  and  is  usually  bright  red,  especially  on  the  upper  side. 
On  the  lower  side  the  spot  is  paler  and  covered  with  fine  spore-bear- 
ing filaments  of  the  fungus,  giving  the  appearance  of  a  dense  bloom 
or  powder. 

This  disease  has  been  found  in  all  cranberry-growing  sections, 
but  it  does  not  usually  cause  serious  injury  to  the  plants  except  in 


'Caused  br  Eiroiatmum  i-occtott   (Fdtl.)   Wor. 
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Washington  and  Oregon,  where  the  climatic  conditions,  especially 
damp  weather,  and  the  luxuriance  of  growth  of  the  vines  appear  to 
furnish  unusually  favorable  conditions  for  the  development   and 
spread  of  the  fungus.     That  an  excess  of  moisture  in  the  form  of 
fog,  rain,  or  flood  is  the  principal  factor  in  making  this  a  serious 
disease  is  indicated  by  the  behavior  of  this  fungus  in  Massachusetts 
in  1916.    The  greater  part  of  that  season  was  unusually  wet,  and  red 
leaf-spot  was  much  more  common  than  usual.     Though  the  fangi 
producing  rose-bloom  and  red  leaf-spot  are  so  very  closely  related, 
the  two  diseases  have  been  rarely  found  to  occur  together.     Occa- 
sionally they  may  be  'found 
on  the  same  hog,  but  rarely 
or  never  on  the  same  plant. 


Spraying  with  Bordeaux 
mixture,  as  for  early-rot,  ap- 
pears to  be  effective  in  con- 
trolling red  leaf-spot,  accord- 
ing to  the  experience  of  some 
Pacific-coast  growers. 

PALSE-BLOSSOH  (WISCONSIN 

FALSE-BLOSSOM,  PHYL- 

LODY). 

The  real  cause  of  the  dis- 
ease known  as  false-blossom 
is  at  present  unknown. 
■  Studies  thus  far  have  failed 
to  show  that  it  is  due  either 
to  insects  or  to  fungi.  It  is 
also  uncertain  whether  it  is 
of  an  infectious  nature.    Some 

Vln.  fl.— ItPd  leaf-snot  of  Ihp  cranljnrrj.  ,  ,.  ■       ■     j'      ^ 

observations  seem  to  indicate 
that  the  ti-ouble  may  be  caused,  in  part  at  least,  by  unbalanced  nutri- 
tive conditions.  False-blossom  has  been  found  chiefly  in  Wisconsin. 
The  cases  which  have  been  found  in  Massachusetts,  New  Jersey, 
Washington,  and  Oi-egon  appear  to  have  originated,  in  most  instances 
at  least,  from  plants  obtained  from  Wisconsin. 

The  chief  features  of  this  disease  are  shown  in  the  accompanying 
illustrations  (figs.  7  and  8).  In  its  simplest  form  the  flower  pedicels 
become  more  or  less  erect  instead  of  drooping,  the  calyx  lobes  become 
enlarged  and  somewhat  leaflike,  and  the  petals  are  short  and  broad 
and  slightly  reddish  or  greenish  in  color.  The  stamens  and  pistils 
lire  more  or  less  aborted  and  malformed,  and  affected  plants  pro- 
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diice  little  or  no  fruit  All  intermediate  forms  and  gradations  Can  bo 
fonnd  among  diseased  plants,  from  the  simplest  stage,  in  which  there 
is  only  a  shortening  and  thickening  of  the  parts  of  the  flower,  to  cases 
in  which  the  entire  flower  is  replaced  by  a  short  branch  with  small 
leaves,  as  shown  in  figure  8,  d  and  e.  Affected  plants  also  show  a 
marked  tendency  toward  the  development  of  abnormal  terminal  buds 
and  of  lateral  branches  arising  from  the  usually  latent  axillary  buds. 
Such  branches  are  slender  and  weak 
and  fail  to  produce  normal  flowers  or 
fruit.  They  give  the  plant  a  kind  of 
witches'-broom  appearance,  as  shown  in 
figure  7. 

This  trouble  is  usually  associated  ^ 
with  extreme  wet  or  dry  conditions  of 
the  bog,  but  most  frequently  with  an 
excessive  water  supply.  In  most  of  the 
localities  in  which  it  has  been  observed 
the  affected  plants  were  growing  in  a 
deep,  coarse  peat  soil  having  an  exces- 
sive water  supply  during  the  greater 
part  of  the  growing  season. 


In  the  absence  of  more  definite  knowl- 
edge of  the  exact  cause  of  false-blossom 
it  is  impossible  to  recommend  satisfac- 
tory methods  of  prevention  and  control. 
The  best  conditions  possible  for  normal 
growth  should  be  provided,  especially 
good  drainage,  clean  culture,  and  prun- 
ing. Where  a  large  number  of  the 
plants  in  a  bog  are  affected  with  false- 
blossom  it  would  probably  be  best  to  ^ 

J   ,  ,         ■,.  J       ,  Prn.  T- — PalBe-blOMOm  of  the  cran- 

remove  and  bum  the  diseased  plants  berrj,  Bhowins  the  witcheB'-broom 

and  to  replant  with  healthy  vines.    To  ""^  ^"'  *°  '"«  ""-normal  aereiop. 

./;,_.,  ■    ^      ,      , .  ,  "eit  or  axillary  bnda. 

prevent  the  further,  introduction  and 

spread  of  the  disease  only  vines  known  to  be  absolutely  free  from 
false-blossom  or  coming  from  localities  free  from  the  disease  should 
be  used  in  planting. 

BLACK-ROT.' 

Black-rot  develops  chiefly  in  fruit  after  picking.    The  affected 
berries  become  very  dark  colored  and  softened.    The  fungus  causing 
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Pio.  9.— Palae-bloBgom  of  the  cranberry,  Bbowing  furious  ■bnormsl  devcIopmeDte  of  ti 
flowers:  a  anil  h.  Floral  parts  changed  to  greeulab  leaflike  bodies;  c,  d,  and  e,  flor 
parts  cbanged  to  \c»tj  abooia. 
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this  disease  has  also  been  found  on  dead  and  dying  leaves,  but  has 
not  caused  much  injury.  It  has  been  found  most  frequently  on  fruit 
from  Massachusetts  and  New  Jersey. 


Bogs  which  have  been  thoroughly  sprayed  usually  show  little  of 
this  trouble,  and  its  development  can  be  largely  prevented  by  proper 
conditions  of  storage  and  handling  of  fruit,  as  mentioned  on  page  18. 


This  disease  has  thus  far  been  observed  only  in  the  cranberry  bogs 
on  the  Pacific  coast  and  has  caused  no  serious  injiiry;  but  if  it  should 
develop  in  an  epidemic  form,  as  is  possible,  it  might  do  consider- 
able harm  to  cranberries.  It  is  caused  by  one  of  the  rust  fungi, 
which  forms  minute  yellowish  powdery  pustules  on  the  under  side 
of  the  leaves. 

The  early  spore  stage  of  this  fungus  develops  on  hemlocks,  and 
on  the  Pacific  coast  will  probably  be  found  upon  the  western  hem- 
lock. The  disease  is  likely  to  occur,  therefore,  in  the  East  ch-  the  West, 
wherever  hemlock  is  found  near  cranberry  bogs. 


If  the  rust  should  prove  sufficiently  serious  to  justify  the  expense, 
it  could  probably  be  controlled  by  the  removal  of  the  hemlocks  in 
the  vicinity  of  the  cranberry  bogs,  if  this  should  seem  practicable. 

ROT  AND  SPOILAGE  DURING  STORAGE,  SHIPPING,  AND 
MARKETING. 

Until  recently  the  losses  from  fungous  diseases  which  occur  after 
the  crop  is  harvested  have  been  more  or  less  overlooked  and  neglected. 
In  the  case  of  the  cranberry,  the  losses  after  picking  are  frequently 
much  more  serious  than  those  occurring  before  harvest.  These 
losses  are  due  chiefly  to  two  causes:  Fungous  parasites  which  have 
infected  the  fruit  before  picking  but  have  remained  in  a  dormant 
condition  and  the  smothering  or  kiUing  of  the  fruit  by  lack  of 
ventilation. 

By  observation  and  investigaticoi  it  haa  been  found  that  about 
one-half  of  the  loss  of  berries  after  picking  is  due  to  fungi.  The 
most  frequent  and  important  of  these  fungous  rots  in  recent  years 
have  been  the  early-rot  and  the  end-rot.  The  development  of  these 
rots  after  picking  depends  largely  upon  the  conditions  under  which 
the  fruit  is  kept  and  the  methods  of  handling.    Where  experience 

'Canted  bj  PuaiHitia*lruat  mvrtUK  (Scbmn.)  Arth, 
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has  shown  that  serious  loMses  occur  after  picking,  spraying  should 
be  practiced,  as  recommended  for  the  control  of  these  rots,  as  this 
will  prevent  largely  the  infection  of  the  fruit  which  occurs  before 
picking  and  thus  greatly  reduce  the  losses  which  develop  after 
picking. 

The  fruit  should  be  picked  dry  or  dried  very  quickly  after  picking, 
as  cranberries  which  are  stored  when  wet  rot  more  quickly  than  <lry 
fruit.  Great  care  should  be  used  in  handling  the  fruit.  Even 
slight  bruiscH  greatly  increase  the  amount  of  rot.  The  berries  should 
be  run  through  the  separator  only  once.  In  sorting  or  screening- 
squeezing  tho  lierries  should  be  avoided,  and  in  running  berries  into 
barrels  or  boxes  some  sort  of  easer  should  be  used  to  break  the  fall 
and  prevent  bruising. 

Tlie  temperature  under  which  the  fruit  is  kept  is  a  very  important 
factor  in  determining  its  keeping  quality.  High  temperatures  greatly 
favor  the  development  of  fungous  rots.  As  the  fruit  is  usually 
warm  when  picked  it  should  be  placed  in  the  shade  and  cooled 
as  rapidly  as  possible.  The  storehoiise  should  be  well  ventilated  at 
night  and  closed  as  far  as  possible  during  the  day,  when  the  outside 
temperature  is  usually  higher  than  that  inside.  In  sorting  or  screen- 
ing the  fruit  in  cold  weather  tlie  berries  should  be  kept  in  a  warm 
room  as  short  a  time  as  possible  and  packed  in  a  cool  room. 

SMOTHERING. 

Besides  the  fungous  rots,  a  large  amount  of  spoilage  of  stored 
fruit  is  due  to  the  premature  death  of  the  berries  and  the  physical 
and  chemical  changes  which  follow.  Such  fruit  becomes  somewhat 
softened  throughout,  discolored,  and  practically  worthless.  Upon 
cutting  open  such  berries  it  will  be  found  that  the  interior  is  red 
and  juicy  and  its  natural  flavor  gone.  The  cranberry,  when  picked, 
is  a  living  organism,  carrying  on  active  life  processes  which  are 
continued  under  ordinary  conditions  for  a  considerable  time  after 
the  fruit  has  been  removed  from  the  vines.  In  order  to  keep  the 
fruit  it  is  necessary  to  pi-olong  as  far  as  possible  these  life  processes 
and  prevent  death.  The  cranberry  may  be  said  to  breathe  in  its 
own  peculiar  way,  and  when  it  is  prevented  from  so  doing  it  suffo- 
cates and  dies.  The  more  rapid  this  breathing  the  more  quickly  is 
the  fruit  spoiled. 

In  general,  it  has  been  found  that  high  temperatures  hasten  the 
death  of  the  fruit  by  smothering.  High  temperatures  and  lack  of  ven- 
tilation are  the  chief  causes  of  smothering.  In  order  to  reduce  such 
loss  to  a  minimum  the  fruit  should  be  cooled  as  quickly  as  possible 
after  picking,  being  set  in  a  shady  well -ventilated  place  either  under 
trees  or  under  a  simple  roof  of  boards  or  canvas.    The  berries  ffeouH 
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never  be  covered  tightly  by  spreading  canvas  or  oilcloth  over  piles  of 
boxes  unless  the  weather  is  cold. 

As  much  as  possible  of  the  hauling  to  the  storehouse  should  be 
done  early  in  the  day,  and  the  house  should  be  so  arranged  as  to 
cool  the  fruit  quickly  and  keep  it  cool.  Ventilating  should  be  done 
at  night  and  the  storehouse  kept  closed  as  much  as  possible  during 
the  day.  In  packing  cranberries  for  market  ventilated  containers  are 
preferable,  especially  dui-ing  warm  weather.  Half-barrel  or  bushel 
ventilated  boxes  have  been  found  more  satisfactory  than  barrels  in 
reducing  the  losses  from  rot  and  smothering  during  shipping  nnd 
marketing. 


Kio.  0. — A  BSBol Id? -engine  spraying  outot  on  iwo  tril<:)li>. 

SPRAYING. 

The  conditions  under  whicli  cranberries  are  grown  and  the  char- 
acter of  the  plants  are  so  different  from  those  which  obtain  with  other 
fruits  that  special  methods  have  been  found  necessary  for  the  most 
economic  and  effective  application  of  fungicides  and  insecticides. 

On  the  small  areas  sometimes  found  in  Massachusetts  knapsacii 
sprayers  may  be  sufficient,  and  on  small  bogs  with  a  sufficiently  firm 
bottom  a  barrel  and  cart  outfit  can  be  used.  It  is  not  often  practicable 
to  use  a  team  on  a  bog.  not  only  on  account  of  the  very  soft  bottom 
liut  especially  because  of  the  injury'  to  vines  and  fruit.    As  it  is  not 
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feasible  to  haul  a  heavy  power  sprayer  over  the  bog,  some  other 
arrangement  must  be  made. 

The  most  generally  satisfactory  outfit  yet  devised  for  the  rapid, 
effective,  and  economical  spraying  of  extensive  areas  of  bog  is  a  large 
gasoline  engine  sprayer  with  stock-supply  tanks  mounted  on  a  sepa- 
rate truck,  which  may  be  moved  to  convenient  points  on  the  margins 
of  the  bog  or  dams,  where  water  may  be  pumped  directly  from  the 
stream  or  ditch  into  the  mixing  tanks.  Where  the  bog  is  not  too 
large  it  may  be  sprayed  by  hose  direct  from  the  pump,  moving  the 
outfit  about  the  margin  of  the  bog  or  dams  when  necessary.    The 


FiQ.  lO.^-Devlce  for  miking  Bordctux  miilurv,  Pulverlied  blaestane  la  bdng  disaolmd 
In  one  eolDpartment  and  lime  In  tbe  other,  the  two  folatloiu  ranatng  tosetbcr  la 
the  troush  below. 

spray  mixture  may  then  be  distributed  to  various  parts  of  the  bog 
through  galvanized-iron  pipes  arranged  about  the  margin  of  the  bog 
and  across  it  in  such  manner  that  by  means  of  long  leads  of  hose  con- 
nected at  different  points  all  parts  of  the  bog  may  be  reached. 

Tlie  capacity  of  the  engine,  pumps,  and  tanks  will  depend  upon 
the  area  to  be  sprayed  and  the  number  of  spray  nozzles  which  can  be 
most  effectively  used.  The  following  description  and  illustrations 
of  an  outfit  used  on  a  large  bog  in  New  Jersey  will  indicate  the  essen- 
tial features.  Those  planning  to  install  a  spraying  system  for  cran- 
berries should  inspect  and  study  some  satisfactory  outfit  already  in 
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operation  in  order  to  leam  all  the  essential  details  and  decide  just 
what  is  necessary  to  adapt  the  system  to  their  particular  conditions. 
The  outfit  referred  to,  with  two  trucks,  engine,  pumps,  and  tanks, 
is  shown  in  figure  9.  A  9-horsepower  gasoline  engine  and  a  3-cylin- 
der  high-pressure  pump  are  used;  also  a  centrifugal  pump  to  fill  the 
tanks.  On  the  rear  truck  are  two  200-gallon  tanks  and  a  mixing 
outfit  The  arrangement  for  dissolving  and  mixing  the  bluestone 
and  lime  is  shown  in  figure  10.  A  quantity  of  pulverized  bluestone 
sufficient  for  a  tank  of  spray  mixture  is  placed  in  one  of  the  vessels, 
and  the  necessary  quantity  of  slaked  or  hydrated  lime  in  the  other. 
These  materials  are  dissolved  by  pumping  water  through  the  hose 
inserted  in  the  top  of  each  container.  The  dissolved  materials  come 
out  of  the  lateral  spouts  at  the  bottom  of  the  vessels  and  are  mixed 
as  they  fall  into'  a  trough,  in  the  sides  of  which  blocks  are  inserted 


Fio.  11. — A  gang  of  five  cranberry  iprayera  eecli  wltb  u  4-DozzIe  apra;  rod. 

to  cause  the  more  thorough  mixing  of  the  two  solutions  as  they  run 
into  the  spray  tank.  To  provide  a  continuous  supply  of  spray  mix- 
ture one  tank  is  being  filled  while  the  other  is  being  used.  The 
pumps  are  connected  with  hose  with  galvanized-iron  piping,  1  inch 
or  IJ  inches  in  diameter,  depending  upon  the  length  required  to 
reach  around  the  bog.  This  pipe  is  placed  on  posts  about  a  foot 
high,  to  prevent  rusting,  and  extends  about  the  margin  of  the  bog 
and  the  dams  also  if  necessary. 

In  the  illustration  on  the  title-page  the  connection  of  the  spray 
hose  to  the  pipe  line  is  shown ;  also  a  hose  cart  for  moving  the  long 
leads  of  hose  from  one  connection  to  another  on  the  pipe  line  and  for 
lengthening  or  shortening  the  hose  according  to  the  needs  of  the 
sprayers. 

The  spray  mixture  is  distributed  by  a  galvanized-iron  spray  rod 
with  four  or  five  nozzles  attached  at  intervals  near  one  end.  as  shown 
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in  figure  11.  The  spray  hose  is  carried  from  tlie  reel  across  the  bog 
on  a  series  of  short  posts  'with  rollers  at  the  top,  as  shown  in  the 
right-hand  margin  of  the  illustration. 

Two  hose  reels  and  two  gangs  of  nine  men  are  used  with  this  out- 
fit. The  two  gangs  under  favorable  conditions  can  cover  8  acres 
an  hour,  using  about  200  gallons  of  spray  material  to  the  acre.    The 


Fia.  12. — A  galTNnlzed-lroD  nprti;  rod  n'lth  Dazzles  attachi>d  at  equal  dlatauces  on  the 
nndpr  Bldi\ 

usual  maximum  area  sprayed  is  60  aci-es  a  day,  as  some  unavoidable 
interruptions  of  the  work  are  likely  to  occur.  This  general  plan  can 
be  adapted  to  any  large  bog. 

Another  style  of  spray  rod,  sliown  in  figure  12,  is  used  by  some 
growers.  This  consists  of  a  galvanized-iron  pipe  with  a  number  of 
nozzles  attached  at  regular  intervals  on  the  under  side  and  carried 
by  two  men.  This  is  veiy  satisfactory  for  medium-sized  bogs  and 
fewer  men. 
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THE  FARMER,  unlike  most  men  io  other  lines  of  work, 
has  two  kinds  of  income,  one  hb  regular  cash  income, 
the  other  an  income  that  is  ahnost  never  measured  in  dollars 
and  cents.    This  bulletin  deals  with  the  latter. 

Food,  fuel,  and  shelter  are  three  essentials  of  life  that  go  to 
make  up  the  part  of  the  farmer's  return  which  does  not  show 
on  his  balance  sheet.  These  are  the  things  that  lend  safety 
and  stability  to  farm  hfe;  that  enable  the  farmer  to  tide  over 
bad  years  and  hard  times  that  would  be  ruinous  if  be  had 
to  pay  cash  for  everything  that  be  gets.  In  the  case  of  the 
man  on  the  small  farm,  this  unledgered  income  is  often  of  as 
great  importance  to  the  farm  family  as  tbe  cash  income. 

The  pictures  and  text  in  the  following  pages  are  designed  to 
point  out  the  important  factors  which  enter  into  these  direct 
contributions  of  the  farm  to  the  family  living,  and  to  illustrate 
ways  in  which  they  are  utilized  and  conserved. 


OFFICE  OF  THE  SECRETARY 
Contribution  from  tbe  OGQce  of  Farm  Alana^mcnt 

U.  C.  TAYLOR. Chief 
Wa^iamon.  D.  C.  Februarj.  1920 
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HOME  SUPPLIES   FURNISHED   BY   THE 
FARM. 


W.  G.  Funk,  Aitittant  AffHcultvrUl. 


IT  IS  THE  PIXRPOSE  of  this  bulletin  to  point  out  the  importance 
of  the  food,  fuel,  and  Bhelter  furabhed  the  family  by  tJie  farm. 
These  contributions  are  not  a  cash  receipt  from  ihe  farm  business, 
but  they  enable  the  farmer  to  reduce  materially  the  cash  cost  of 
hving  and  to  coDtinue  businees  even  when  the  financial  summary 
of  his  operations  may  show  only  a  small  mai^in  of  profit  at  the  end 
of  the  year,  in  itself  insufficient  for  the  support  of  his  family. 

Two-thirds  of  the  former's  living,  on  the  average,  as  far  as  food, 
fuel,  and  housing  are  concerned,  is  furnished  directly  by  the  farm. 
The  food  retained  for  family  use  may  be  raised  especially  for  the 
family  or  may  be  taken  from  the  regular  farm  products  raised  for 
market.  No  farm  plan  seems  complete  without  its  fanuly  garden. 
A  part  of  the  day's  supply  of  milk  and  a  part  of  the  day's  collection 
of  eggs  is  used  in  preparing  meals  for  the  family.  Siinilarly,  other 
food  products  are  diverted  to  the  pantry,  cellar,  or  smokehouse, 
instead  of  being  sent  to  town  to  be  sold.  The  farm  woodlot,  con- 
demned fruit  trees,  discarded  fence  rails  and  posts,  and  pruning 
wood  furnish  fuel  for  cookii^  uid  heating. 

These  perquisites  are  not  furnished  altogether  free  of  cost  to  the 
farmer.  They  represent  labor  and  invested  capital.  Much  of  the 
labor,  however,  is  performed  at  times  when  the  work  of  the  main 
farm  business  is  not  very  pressing,  and  frequently  a  considerable 
part  of  it  is  done  by  women  or  children.  Thus  the  actual  money 
cost  of  these  things  to  the  farmer  is  insignificant  or  at  most  is  con- 
siderably lees  than  it  would  be  if  they  were  bought. 

In  the  following  pages  are  presented  graphic  illustrations  of  a  few 
of  the  more  important  methods  followed  by  farmers  in  utilizing  the 
food,  fuel,  shelter,  and  other  things  that  the  farm  furnishes  free  of 
money  cost.  These  iUustrations,  of  course,  are  designed  to  be  merely 
Bu^estive.  Those  who  wish  to  get  specific  figures  in  this  regard 
are  referred  to  Department  Bulletin  410,  "Value  to  Farm  Families 
of  Food,  Fud,  and  Use  of  House,"  and  Farmers'  Bulletin  635,  "What 
the  Farm  Contributes  Directly  to  the  Farmer's  Living."  Material 
gathered  in  the  preparation  of  these  publications  has  been  used  as 
the  basis  of  the  matter  presented  in  this  bulletin. 

(3) 
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DAIRY  PRODUCTS. 


pvAIRY  PRODUCTS  constitute  the  most  important  group  ot  foods, 
■*-' measured  in  money  value,  consumed  by  the  average  farm  family. 
Milch  coTCS  {fig.  1)  are  kept  on  practically  all  fanns.  The  average  fann 
family  uses  annually  about  2,600  quarts  of  milk  in  the  form  of  milk, 
1) utter,  cheese,  or  cream. 

In  dairy  regione  where  milk  is  shipped  or  sold  to  creameries  or  cheese 
tactflrtes,  practically  all  the  butter  and  cheese  used  is  bought  instead  ot 
made  on  the  farm.  Very  few  farmers  buy  whole  milk.  About  four-fifths 
of  the  dairy  products  consumed  by  farmers  are  produced  on  the  home 

In  the  South  dairy  products  are  used  very  freely.  The  common  prac- 
tice is  to  chum  the  whole  milk  for  butter,  producii^  a  large  quantity  of 
buttermilk.  The  average  annual  consumption  of  butter  per  family  is 
about  230  pounds  in  the  South  while  for  families  in  the  North  and  West 
itialeEB  than  150  pounds.  It  ianot  unusual  for  the  average-eized  family 
in  the  South  to  consume  2,000  quarts  of  buttermilk  a  year.  Buttermilk 
13  a  cooling  and  healthful  drink  for  that  climate. 
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POULTRY  PRODUCTS. 


A  LARGE  PROPORTION  of  the  poultry  producta  of  this  country 
are  pnxluced  on  general  farms.  Nearly  every  farm  has  its  poultry 
flock  (fig.  2).  The  average  American  farmrr  reserves  aliout  3  dozen  eggs 
ft  week  for  family  use  and  about  50  fowls  are  consumed  by  ttie  family 
during  the  year.  These  food  producta  can  be  secured  abeolutely  fresh, 
which  considerably  enhances  the  value  of  this  contribution  from  the 
farm.  Of  the  meat  furnished  by  the  farm  to  the  operator  and  hie  family, 
poultry  constitutes  about  10  per  cent. 

A  small  flock  of  poultry  can  be  kept  on  the  farm  at  little  met.  The 
fowls  find  scattered  grain  about  the  farmstead  and  on  the  adjoining  grain 
fields  after  harvest.  Garden  refuse  and  kitchen  waste  are  usually  avail- 
able for  them.  They  also  feed  on  insects  and  worms.  In  many  cases 
the  farmer's  wife  and  children  find  pleasure  in  caring  (or  the  flock. 
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PORK. 


NEARLY  two-thiida  of  the  meat  eat«n  on  the  farm  is  pork,  the  average 
farm  consumption  of  pork  being  over  500  pounds  per  family.  The 
greater  portion  of  the  pork  products  used  by  farmon  aro  produced  on  the 
home  farm.  A  small  number  of  pigs  (fig.  3)  can  be  raised  cheaply. 
Kitchen  and  garden  waatee,  and  sometimea  dairy  by-pmHlucla,  are  avail- 
able for  feed.  The  farmer  usually  kills  the  hoga  and  dresses  them  on 
his  own  place  (fig.  4).  The  hog  furnishes  a  good  variety  of  meat  and 
also  lard.  The  smoke  house,  a  common  improvement  on  the  farm,  pro- 
vides a  convenient  way  for  curing  pork. 
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'T^HE  ianner  buys  more  beet  than  be  takes  from  the  fann.  Only  about 
-'-  lOper  cent  of  meat  f umiBhed  by  the  average  farm  ie  beef.  In  the 
North  and  West  the  average  consumption  of  beef  per  family  is  nearly 
300  pounds  and  in  the  South  it  is  less  than  IDO  pounds. 

The  beef  animal  killed  for  home  use  may  be  a  beef  steer  (fig.  5)  or  an 
unprofitable  cow,  or  a  heifer  that  doee  not  promise  to  be  a  good  producer 
and  would  not  bring  a  good  price  for  beef  on  the  market.  Very  little 
veal  is  killed  on  the  farm  tor  home  use.  Much  of  the  beef  bought  by 
farmers  is  bought  in  the  summer  from  village  butchcFs  who  operate  meat 
wagons  or  cars  in  the  country  (fig.  6).  On  the  average  farm  there  are 
no  [acilitiea  for  keeping  freah  meat  during  warm  weather. 
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SHEEP. 


CHEEP  t  fig.  7)  are  not  very  generally  kept  on  farma  for  supplying  the 
•- '  home  family  with  meat.  There  are  many  areas,  eapecially  in  hilly 
or  mountainous  regions,  where  nearly  every  farm  couM  keep  a  few 
mutton  eheep  to  advantage.  Boye'  and  girls'  cluba  in  eome  parts  of  the 
country  have  done  much  to  foster  home  production  of  mutton, 

''Sheep  naturally  graze  over  rather  wide  areas  and  seek  a  variety  of 
plants.  This  habit  partlculaH]'  adapts  them  to  being  kept  in  large  num- 
bers on  lands  of  sparse  vegetation  or  furnishing  a  variety  of  graasea  or 
other  plants.  They  do  better  on  short  and  fine  graaseg  than  on  coarse 
or  high  feed.  They  will  eat  a  good  deal  of  brush  and,  if  confined  toamal) 
areas,  will  do  a  fair  job  at  cleaning  up  land.  'V^'hen  used  in  this  way,  or 
on  land  producing  brush  only,  they  can  not  be  expected  to  prove  very 
satisfactory  in  the  production  of  good  lambs  or  good  wool,"  {Fanners' 
Biilletui  840.) 
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THE  FARM  GARDEN. 


'  I  ^±l£  moet  intensively  worked  field  on  the  farm  is  the  garden  (fig. 

-■-  8).  For  convenience  it  is  usually  located  cloee  to  the  dwelling. 
Many  farmers  have,  in  addition,  truok  patches  in  fields  where  inter- 
tilled (Tops,  such  as  com,  are  grown.  These  patches  are  conveniently 
plowed,  prepared,  and  cultivated  at  the  same  time  the  ground  ia  worked 
for  the  regular  crop.  In  the  truck  patch  potatoes,  sweet  com,  cabbage, 
tomatoee,  squaah,  and  cucumbers  ue  usually  raised. 

Vegetablee  constitute  only  about  1 1  per  cent  (in  value)  of  all  focd  con- 
sumed by  farmers,  and  about  80  per  cent  of  the  vegetalilos  are  furnished 
by  the  farm.  In  general,  Irish  potatoes  are  easily  the  most  important 
v^etable  raised,  constituting  nearly  one-half  the  value  of  all  vegetables 
consumed.    In  tlie  South,  however,  about  twice  as  many  sweet  potatoes 

as  Irish  potatoes  are  used. 
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THE  bread' SUPPLY. 


CEREALS,  euch  ba  com  (fig.  9),  vheftt  (fig.  10),  &nd  buckwheat  (fig.  ' 
11),  are  raised  nearly  everywhere  throi^hout  the  United  Stst^ 
These  graiiiB  are  staple  breadBtuna,  but  the  general  practice  of  farmen 
is  to  buy  flour  and  meal  rather  than  grind  or  have  their  own  groin  ground 
(or  home  use.  In  certain  eectionB  where  cu»tom  grist  tnilla  (fig.  12)  are 
ioond,  farmera  etill  have  some  grain  ground  into  flour  and  nu^  for  home 
nee.  Occasionally  a  fanner  is  lound  who  has  his  own  little  mill  (fig,  13) 
and  who  makes  his  own  flour  and  meal. 


The  average  farm  family  consumes  about  6  barrels  of  flour  in  a  year. 
In  the  South  the  average  annual  consumption  of  com  meal  is  about  500 
poTinds  per  family  and  in  the  North  about  50  pounds.  The  consump- 
tion of  buckwheat  and  rice  is  low^^  except  in  areas  where  tbeee  crops  are 
generally  grown,  and  even  there  it  is  usually  less  than  100  pounds  per 
family.  Host  farm  familiee  use  home-baked  bread,  though  in  some  cases 
the  fanners  buy  their  bread  from  bakers  who  drive  through  the  country 
(fig- 14). 
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SIRUPS. 


IN  seotioDH  where  Bugar-mapletreefl  grow  (fig,  15),  or  where  Bugar  cane 
(fig.  16)  or  Borghum  are  grown,  the  farmer  may  produce  all  the  einip 
the  family  roneiunee.  Maoy  fannera  of  the  North  Atlantic  Stat«e  pro- 
duce their  own  maple  sirup  and  in  the  Southern  States  the  home  pro- 
duction of  cane  and  soi^hum  sirup  is  even  more  common.  Sorghum  is 
also  grown  to  a  coneideralilo  cTtcct  in  parts  of  the  North.  It  is  not  unus- 
ual for  southorn  families  to  produce  10  to  25  gaUons  of  sirup  tor  home 
ronsumption,  making  a,  very  important  contribution  to  the  family  living. 
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FRUITS. 


rwiHE  ordinary  individual  craves  a  certain  amount  of  fruit  in  his  diet. 
■'■  On  the  average  farm  fruit  conetitutee  only  about  6  percent(in  value) 
of  all  food  conaumed.  Thie  percentage  could  be  increased  U>  good  ad- 
^-antage,  making  fruit  a  more  important  part  of  the  diet. 

Many  larmBteado  include  fruit  trees  and  grape  arbors  (figa.  17  and  18) 
as  a  part  of  the  planting  acheme  around  the  dwelling.  A  small  area  of 
the  farm  devoted  to  apple  trees,  peath  trees,  berry  plants,  or  other  fruit 
stilted  to  the  region,  is  a  good  investment  for  any  farmer.  About  two- 
thirdsof  the  fruit  consumed  by  the  average  farm  family  is  produced  on  the 
home  farm. 
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CANNING  AND  DRYING. 


V  products  con  be  gathered  and  treated 
when  absolutely  fresh  anil  at  just  the  proper  etage  of  ripeness  and  tflndec- 
nesB  fur  beat  results. 

The  average  farm  family  probably  cans  annually  mure  than  ISO  quarts 
of  fruits  and  vegetables,  the  greater  part  of  which  is  fruit.  Canning  cluba 
have  been  instrumental  in  Btimulating  interest  in  canning  on  the  fano 
(see  fig.  19,  illustrating  a  Mother-Daughter  Club  team  putting  up  fruit  on 
the  home  farm).  The  drving  of  fruits  and  vegetables,  an  old  farm  art 
until  recently  on  the  decline,  has  been  revived  quite  generally  within 
the  past  two  years.  This  proceae  offers  a  good  meana  of  preservi^  per- 
iahables  without  entailing  expense  for  conUiners,  as  in  canning,  figure 
20  shows  a  homemade  drying  trey. 


Home  Supplies  Furnished  by  the  Farm. 
FUEL. 


ABOUT  half  the  fuel  used  on  famu  in  general  is  furnished  directly  by 
the  farm  in  Uie  form  of  wood  {fig.  21).  The  average  farm  familyusea 
annually  between  9  and  10  cordti  of  wood  for  fuel,  in  addition  to  whirh 
about  3  tons  of  coal  is  bought.  The  wood,  fumiabed  almost  altogether 
by  the  farm,  represents  a  very  coDsiderable  item.  The  farm  woodlot 
should  not  be  overlooked  by  the  fanner  in  planning  for  the  et-onomical 
utilization  of  the  resources  of  his  faim  (Tig.  22i. 
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STORAGE  OF  FOOD  ON  THE  FARM. 


FARM  biiildinga  usually  offer  ample  space  fur  tho  storage  oE  food 
products  raised  on  the  farm.  Therellar  of  the  house  (fig.  23)Hlionld 
hold  a  winter's  supply  of  potatoee,  beela,  carrots,  onions,  and  canited 
fruits  and  vegetables,  as  welt  as  such  articles  as  a  barrel  of  salt  pork,  keg 
of  kraut,  and  jar  of  eggs  in  water  glass.  The  thrifty  farmer  faces  the 
winter  season  with  a  well-stocked  cellar  and  with  a  store  of  dried  fruite 
and  vegetables  and  poesibly  some  jare  of  apple  butter  (tig.  24)  in  hio  attic 
Specially  constructed  root  cellars,  or  "  caves,"  (fig.  25)  may  be  found 
on  Bonie  farms.  Potatoes  and  other  vegetttbles  are  sometimes  carried  over . 
the  winter  in  earth  pits,  or  "  tumps"  (fig.  26).  The  bam  (fig.  27)  may  alaa 
serve  as  a  storage  plarc  for  vegetables. 
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THE  FARM  HOME. 


rnilE  DWELLING  ie  the  headquartatB  of  the  farm  biiBineBs.  ChoKw 
■'■  are  done  before  breakfaat  and  often  after  aupper,  the  stock  need 
cloee  atteDtion,  certain  farm  seeda  are  Icept  in  the  houae,  the  hired 
man  may  etoep  there,  and  the  women  folka  often  take  core  of  the  poultry; 
thus  it  is  almost  eesential  that  the  house  be  reasonably  close  to  the  other 
buildings. 

The  value  of  the  house  constitutes  an  important  part  of  the  real  estate 
value  of  the  form.  On  the  higher-priced  Com-Delt  farms  and  the  Ion- 
priced  Cotton-Belt  farms  the  value  of  the  dwelHi^  represents  from  S  to 
16  per  ceot  of  the  real  estate  value  of  the  farm,  while  in  the  eastern  part  of 
the  United  Stales  this  percentage  is  more  commonly  20  per  cent  or  over. 

The  beautifying  of  the  yard  by  Bhrubbery,  flower  beds,  and  a  good  Iawd 
involves  the  occasional  use  of  manure,  the  introduction  of  fertile  soil,  tlMi 
use  of  a  team  and  of  small  farm  tools,  all  of  which  are  available  on  the 
averagp  farm. 
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FOOD  CONSUMPTIOH  OH  FARMS. 

kTerage  quantity  of  tbe  leading  articles  of  food  consumed  per  family 
by  950  farm  families  in  14  different  States. 
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■— t"!rawT''  - 


rpHE  HESSIAN  FLY  undoubtedly  is  the  most  inju- 
-'-  rious  insect  enemy  of  wheat  in  the  United  Slates. 
During  the  last  37  years  at  least  seven  general  out- 
breaks of  this  pest  have  occurred  in  the  States  east 
of  the  Mississippi  River,  These  invasions  have  aver- 
aged about  one  every  five  years,  although  they  have 
occurred  at  rather  irregular  intervals.  The  last  one 
was  very  destructive  and  was  at  its  height  during  the 
period  from  1914  to  1916. 

In  some  years  a  toll  of  approximately  $16,000,000 
has  been  taken  in  Kansas  alone,  and  the  average 
annual  damage  to  wheat  throughout  the  United 
States  has  been  estimated  at  $50,000,000. 

A  large  proportion  of  such  losses  is  preventable, 
although  no  remedy  is  known  which  will  destroy  the 
peat  or  save  the  crop  once  it  has  become  thoroughly 
infested.  Control  and  preventive  measures  are  de- 
scribed on  page  13  and  summarized  on  page  16. 
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ECONOMIC  IMPORTANCE. 

IN  THE  principal  winter  wheat-growing  regions  of  the  United 
States  the  Hessian  fly  is  the  most  injurious  insect  enemy  of  the 
wheat  crop.  It  is  generally  distributed  throughout  this  territory, 
except  in  the  extreme  south,  and  is  always  alert  to  take  advantage 
of  favorable  weather  and  crop  conditions  to  multiply  rapidly.  Dam- 
age amounting  to  at  least  $100,000,000  in  a  single  year  has  beeo 
known  to  occur  from  its  work. 

The  Hessian  fly  is.chiefly  injurious  to  wheat,  but  at  times  injures 
barley  and  rye  to  a  lesser  extent  It  does  not  attack  oats  at  all.  In 
a  few  instances,  apparently,  the  insect  has  been  reared  from  grasses, 
but  it  is  not  known  to  infest  them  except  under  unusual  conditions. 

REGIONS   WHERE   THE   HESSIAN   FLY   IS   MOST 

INJURIOUS. 

The  preferred  nome  of  the  Hessian  fly, generally  speaking,  is  that 
portion  of  the  country  lying  east  of  the  one  hundredth  meridian  and 
between  the  thirty-fifth  and  forty-fifth  parallels  of  north  latitude. 
It  occurs  outside  of  this  area,  but  usually  not  as  a  serious  menace 
to  the  wheat  The  fly  also  is  found  in  the  Pacific  Coast  region, 
but  is  not  nearly  so  destructive  as  it  is  east  of  the  Kocky  Mountains. 

The  Hessian  fly  is  found  in  Uie  Dominion  of  Canada  from  Prince 
Edward  Island  to  Indian  Head,  Saskatchewan,  and  also  in  British 
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Columbia.    OutBide  of  America,  it  is  known  in  North  Africa,  West- 
em  Asia,  Europe,  Great  Britain,  and  New  Zealand. 

The  map  (fig.  1)  shows  the  distribution  of  the  insect  in  the 
United  States.  The  common  name,  "  Hessian  fly,"  was  bestowed 
upon  this  insect  long  ago  by  Americans,  because  of  its  depredations 
on  Long  Island,  N.  Y.,  in  1779,  in  the  vicinity  of  Lord  Howe's 
encampment  of  three  years  before.  On  the  supposition  that  the 
pest  had  been  brought  from  their  native  country  in  the  straw  used 
for  their  bedding  by  the  Hessian  mercenaries  who  constituted  a 
part  of  this  army,  it  was  given  the  obnoxious  name  of  "  Hessian 
fly,"  The  pest  undoubtedly  was  imported,  probably  from  some 
trans- Atlantic  country,  some  time  during  the  latter  half  of  the  eight- 
eenth century. 


FiO.  1. — Uap  SboiTlDK  dlBtrlbutloD  of  tbe  IlPHalan  By  In  tlie  Ud1I«0  buites. 

NATURE  OF  INJURY. 

The  Hessian  fly  injures  wheat  and  other  plants  by  extracting  the 
juices  of  the  young  growing  plants  and  by  weakening  the  stems  of 
the  older  wheat  near  the  joints  and  causing  it  to  become  "straw- 
fallen  "  shortly  before  harvest. 

Tlie  most  obvious  damage  is  caused  by  the  maggot  or  larva  of  the 
spring  generation,  whicli  lodges  between  the  leaf  sheath  and  the 
stem  above  a  joint.  Frequently  several  maggots  locate  above  the 
same  joint.  The  maggots  weaken  the  stem,  causing  it  to  beccme 
shrunken  at  theii-  point  of  contact  with  it.  As  the  wheat  head  de- 
velops and  grows  heavy  with  grain  the  st«m  bends  or  even  breaks  off 
at  the  weakened  spot,  and  the  head  falls  to  th«  ground  out  of  the 
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reach  of  the  harresting  machinen'.  In  cases  of  serious  infestation 
mncfa  of  the  young  wheat  is  killed  outright  hy  the  work  of  the  fall 
brood  of  maggots. 

EFFECT  OF  LARV^  ON  THB  PLANT. 

The  effect  of  the  feeding  of  the  larvee  on  a  young  -wheat  plant  i^ 
veri,'  marked  and  may  be  observed  soon  after  the  young  reach  the 


-4M^ 


Fra.  Z. — HMlthy  jonng  wh^at  plnnf. 

st«m  under  the  sheath.    Once  seen  it  usually  is  possible  afterwards 
to  detect  an  infested  plant. 

For    comparison,    illustrations    are    given    of    a    normal    young 
plant  (fig.  2)  and  an  infested  young  plant  (fig.  3).    An  uninfested 
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rowth,  the  gnea  color  is  lifter,  with  > 
stems  are  more  or  less  visible,  and  the 
■esent.  The  whole  plant  is  inclined  to 
id  out  and  cover  the  ground.  In  an 
broader,  usually  shorter  and  of  a  deep 
resembling  those  of  oats.     The  leaves 


\ 


:r^ 


j""^ 


na.  S. — Yoang  wheat  plant  Inleated  b;  tbe  H«Mlail  Br. 

stand  more  erect  and  rise  directly  from  the  ground  without  a  visible 
stem.  Infested  tillers  usually  perish  during  the  winter.  Fi^re  3 
shows  a  young  tiller  starting  out  from  below  the  part  attacked  by 
the  fly.  If  this  is  attacked  after  it  appears  above  ground  it  assumes 
the  same  appearance  as  the  original  plant.  Its  leaves  become  broader 
and  of  a  darker  color.    The  foregoing  statement  applies  equally  to 


'.o.  4. — Eac  ot  HesBlun 
flr,  sreatJr  enlarged ; 
leetlon  of  leaf  of  wheat, 
■t  rlsbt.  BhoirliiK  SKEB 
as  aiDBlly  deposited, 
lew  enlarged. 
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a  severe  attack  on  fall  wheat  in  spring  or  on  young  spring  wheat. 
The  only  exception  in  the  appearance  of  infested  yoting  plants  is  in 
the  case  of  the  hard  wheats,  whose  foliage  is  naturally  of  a  darker 
color,  but  the  erect  position  will  still  enable  the 
observer  to  detect  the  Infestation.  Of  course, 
later  on  the  infested  plants  change  to  yellow 
and  then  brown,  but  the  darker  color  and  rank 
growth  of  leaf  always  precede  this. 

LIFE  HISTORY. 

In  the  winter-wheat  regions  of  this  country 
the  Hessian  fly  usually  has  two  principal  gen- 
erations annually.  In  tbe  South  thetwogener-  V 
ations  are  the  most  widely  separated,  while  in 
the  North,  in  the  regions  of  spring- wheat  grow- 
ing, one  generation  seems  to  follow  the  other 
in  quick  succession. 

Throughout  the  winter  wheat-growing  sec- 
tions the  fly  passes  the  winter  in  the  young 
wheat,  mostly  in  the  resting  or  "flaxseed"' 
stage,  but  in  mild  winters  to  some  extent  as  larvse  from  two-thirds  to 
full  grown. 

In  spring  (from  March  in  Georgia  and  South  Carolina  to  May  in 
Michigan)  the  flies  escape  from  the  "flaxseeds"  in  these  young 
plants,  deposit  their  eggs  on  the  wheat  (fig. 
4),  and  the  young  from  these  develop  to 
"flaxseeds"  (fig.  5)  before  harvest,  passing 
the  summer  in  the  stubble.  During  some 
seasons  and  in  certain  localities  there  oc- 
casionally appears  just  before  harvest  what 
has  by  some  been  considered  a  "  supplemen- 
tary "  second  brood  of  flies,  consisting  of  a 
fractional  part  of  the  spring  brood,  the  de- 
velopment of  which  has  been  delayed. 

In  autumn  the  order  of  appearance  of  flies 
is  reversed.    In  northern  Michigan  the  flies 
of  the  fall  generation  may  be  found,  under 
normal  meteorological  conditions,  during  the 
last  days  of  August  and  first  days  of  Sep- 
tember.    In   Georgia   and   South   Carolina, 
under  the  same  conditions,  it  may  be  the  last  of  November  or  the 
first  of  December  before  they  have  all  left  the  stubble.    Thus  has 
this  insect  adapted  itself  to  the  prolonged  southern  summer,  during 


Fia.  S. — Hesfltan  flj  "  &ax- 
■eeda  "  on  70uns  wheat. 
Ifach  eolarged. 


'  flaiaeed  "  of  the  Ileaslan  fly  la  deacribed  In  detaU  on  page  Q. 
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■which  there  is  little  or  no  food  for  the  larvse.     While  there  are 
stragglers,  the  major  part  of  the  generation  usually  appears  and 
disappears  within  the  space  of  a  week  or  so,  and  the  flies,  by  pref- 
erence, deposit  their  eggs  on  the  younger  plants,  those  with  one  or 
two  leaves  seeming  to  suit  them  best.     When  hatched  at  this  time 
of  the  year  the  young  maggots  make  their  way  downward  nearly  or 
quite  to  the  roots   (fig.  6).      Normally  these  individuals  complete 
their  development  as  larvie,  pass  into  the  "  flaxseed  "  stage,  and  spend 
the  winter  as  such  on  the  young  wheat  plants  (fig.  5).   The  earliest- 
deposited   eggs   on  the   earliest- 
sown  wheat,  however,  under  fa- 
vorable conditions  may  produce 
adults  before,  the  winter  sets  in, 
and  the  delayed  individuals  of 
tiie  fall  brood  of  flies  occurring 
at  this  time  combine  with  them 
to    produce     another    so-called 
"supplementary  generation." 
The  importance  of  this  "supple- 
mentary generatiMi,"  so  called, 
depends  much  on  the  weather. 
If    winter   sets    in    before    the 
larvse  have  matured  sufficiently 
to    withstand    its   rigors,    these 
necessarily  perish,  while  if  the 
mild  autumn  weather  is  greatly 
prolonged,    a    greater    or    less 
number  of  them  may  winter  ov» 
uninjured. 
It  has  been  found,  under  cet- 
ftq.    c— HeMtan   By   magsots   brneaUi      tain  Weather  conditions,  that  in 
,b«th  m  tte  «oii.    Enursed.  ggjjg  containing  volunteer  wheat 

partial  generations  of  the  fly  may  occasionally  appear.  These  are 
known  as  "  supplementary  broods,"  and  it  is  possible  for  the  earliest 
flies  in  volunteer  wheat  to  emerge  and  reinfest  the  winter  wheat. 

DESCRIPTION  AND  LOCATION  OF  VARIOUS  STAGES. 

'^^  ^SS  (^S-  ^9  fi't  leit)  is  very  minute,  being  only  about  one- 
fiftieth  of  an  inch  in  length,  but  it  may  be  readily  seen  by  one  having 
ordinarily,  good  sight.  It  is  slender  and  almost  cylindrical,  with 
both  ends  bluntly  rounded.  The  surface  of  the  egg  is  glossy  and  its 
color  a  shade  of  vermilion  red,  which  deepens  with  age.  The  eggs 
are  generally  placed  in  the  grooves  of  the  upper  surface  of  the 
leaves  (fig.  i,  at  right). 
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The  newly  hatched  larva  is  slightly  smaller  than  the  e^  and  has 
the  same  general  color,  but  this  changes  to  white  within  a  few  days. 
Immediately  after  it  is  hatched  it  makes  its  way  down  the  leaf  and 
behind  the  sheath.  In  the  case  of  young  wheat  it  descends  to  just 
above  the  roots,  but  after  the  plants  have  begun  to  joint  it  can  go 
no  farther  than  the  base  of  the  sheath  belonging  to  that  particular 
leaf,  which  is  always  at  the  joint.  Where  excessively  abundant  the 
larvee  crowd  together  side  by  side  or  behind  one  another  under 
the  same  sheath.  This  condition  usually  accompanies  a  heavy 
infestation. 

The  fall  generation  of  larvte  and  the  overwintering  "  flaxseeds  ** 
are  to  be  found  just  above  the  roots  and  below  the  surface  of  the 
ground  (fig.  6).  In  the  spring  generation  the  larvie,  or  "flax- 
seeds," are  to  be  found  in  different  locations,  depending  apparently 
upon  atmospheric  conditions.  Thus  in  the  eastern  or  more  humid 
re^ons  they  usually  occur  near  the  joints  at  some  distance  above 


yio.    7. — The    HmUid    flj  :  Pio,  8. — Tli»  ReuUn  fly  :  Fia.   9. — The    lleulaD    flj  ; 

Liarva  before  "  daxwed  "  Pnparlum  or  "  flaisr»d."  Pupa  (akeo   from   "  flai- 

U   formed.     GreaU;   en-  Onatlf  enlarged,  seed."'     Qreatl;  ealatgM. 

lars^.  (Uarlatt.) 

the  surface  of  the  soil,  but  in  the  western  and  drier  portions  of  its 
range  the  insect  locates  lower  down  the  stem,  and  may  he  found 
beneath  the  sheaths  at  or  even  below  the  surface  of  tlie  soil  (fig.  6). 

When  the  larva  becomes  full  grown  it  is  naked,  gliistening,  and 
white  in  color  (fig,  7).  The  skin  soon  hardens  and  turns  brown, 
and  the  insect  then  resembles  very  closely  a  flaxseed  (fig.  Q),  and 
often  is  referred  to  by  that  name.  .  This  is  not  the  pupa  (fig.  9), 
which  is  formed  subsequently,  after  the  larva' has  reversed  its  posi- 
tion and  lies  with  the  head  pointing  upward. 

Before  the  fly  issues,  if  the  "  flaxseed  "  is  not  situated  conveniently 
for  the  emergence  of  the  adult,  the  pupa  pushes  itself,  if  possible, 
to  such  a  point  of  escape,  and  frequently  empty  pupa  skins  may  be 
observed  protruding  from  under  the  sheaths  of  leaves. 

The  fly  itself  is  not  easily  observed  until  one  becomes  familiar 
^vith  its  appearance  and  looks  for  it  at  the  right  time.  These  facts 
account  for  the  great  variety  of  insects  tliat  are  continually  mistaken 
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by  growers  for  the  Hessian  fly.  Much  of  this  confusion  maj  Im 
obviated  if  search  is  made  for  an  insect  lilra  that  shown  in  figures  10 
and  11,  but  very  minute  and  somewhat  resembling  a  mosquito. 
During  warm  days,  in  the  egg-laying  season,  the  flies  may  be 
*        j|  observed  flying  about 

^V    \  /  ^^  in  the  young  wheat, 

^vA  f ^  alighting    upon    the 

/  \      /I  leaves.       On     cooler 

i    \/    \  d a y s,    or    in    early 

tllJ  morning    while    a 

„^  X^k  ^  _^  heavydewison,they 

are  down  among  the 
leaves  or  even  on  the 
ground.     The  adult 
flies  live  only  a  few 
days,    depending 
somewhat  upon  tem- 
perature   conditions. 
EFFECT  OF  THE 
WEATHER    ON 
THE     HESSIAN 
FLY. 

AH  who  have 
studied  the  Hessian 
fly  carefully  under  various  field  conditions  during  a  series  of  years 
have  noted  that 
weather  condi- 
tions have  an 
important  in- 
fluence on  the 
insect,  and  in 
the  application 
o  f  preventive 
measures  these 
weather  condi- 
tions become  of 
vital  impor- 
tance. 

Many  wheat 
growers  believe 
in  the  effective- 
ness of  cold 
weather  or  even 

of  frosts  in  ter-        ""*  "  ""^^  ""'""■  "'  '■  '*''""  """•   °™"'  ™'"*^ 
minating  the  activities  of  the  flies  in  the  fall,  and  it  is  for  this  reason 
that  "niany  growers  try  to  delay  wheat  sowing  until  after  there  h&s 


Fia.  10.— The  lie 
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been  a  sharp  frost  The  facts  are,  however,  that  the  females  may 
be  found  ovipositing  in  rather  cold  weather,  and  the  eggs  have  been 
known  to  remain  in  a  temperature  of  36"  F.  for  72  hours  with  no 
other  effect  than  to  delay  their  hatching  that  much  longer.  Eggs 
have  been  observed  hatching  during  the  day  in  the  fields  when  there 
were  frosts  nearly  every  night.  It  should  be  understood  clearly  that 
the  immunity  of  late-eown  wheat  from  attack  by  the  fly  is  not  due 
to  froet,  but  to  the  fact  that  by  the  time  severe  frosts  occur  most  of 
the  flies  usually  have  disappeared. 

The  most  marked  influence  of  climatic  conditions  on  this  insect  is 
seen  in  the  effect  of  heat  and  drou^t,  and  especially  of  the  two 
cmnbined.  Heat  and  drought  delay  the  emergence  of  the  adult 
ECessian  flies  in  the  fall.  This  fact  is  of  special  importance  in  the 
North,  where  it  is  necessary  to  get  the  wheat  sown  early  enough  to 
enable  the  plants  to  stand  the  severe  weather.  The  larvse  in  the 
"flaxseed  "  form  have  been  known  to  survive  for  more  than  two  years 
and  afterwards  to  emerge  as  adults. 

THE  SO-CALLED  BIOCLIMATIC  LAW  AND  ITS  APPLICA- 
TION IN  HESSIAN-PLY  CONTROL. 

Many  years  ago  it  became  known,  through  experiments  conducted 
in  Ohio  by  the  late  Prof.  F.  M.  Webster,'  that  wheat  sown  on  cer- 
tain dates  in  the  fall  was  usually  inmiune  to  infestation  by  the  Hes- 
sian fly.  It  was  established  that  these  dates  became  later  at  a  more 
or  less  uniform  rate  as  one  progressed  southward. 

About  a  year  later  Dr.  A.  D.  Hopkins '  published  information 
showing  the  rate  at  which  the  safe  date  varied  with  latitude  and 
elevation  above  sea  level.  Kecently  he  has  shown  that  these  safe 
sowing  dates  vary  also  with  longitude.*  The  law  as  at  present  under- 
stood* and  as  applied  to  the  safe  sowing  dates  is  as  follows: 

The  law  Is  fonnded  on  the  determined  country-wide  average  rate  of  variation 
In  the  time  at  which  periodical  events,  such  bb  the  emergence  of  the  adult  Hes- 
sian fllea,  occur  at  dltferent  geographlcnl  positions.  Other  things  being  equal, 
this  variation  la  at  the  rate  of  tonr  days  for  each  degree  of  latitude,  five  degrees 
of  longitude,  and  400  feet  of  altitude.  Therefore,  from  any  given  place,  as 
rdated  to  a  State  or  county,  the  variation  in  a  given  periodical  event  is  (at  the 
rate  stated)  eariler  northward,  eastward,  and  npward  during  the  fall  wheat- 
sowing  period. 

There  are  many  regional  and  local  influences  which  cause  more  or 
less  departure  from  the  averages.    Therefore,  in  the  application  of 

■  Wkbstu,  F.  U.     thx  HBBStiN  TLT.     Ohio  Agr.  Eip.  BU.  BdI.  lOT.     Uay,  ISSO. 

•HOFKIHB,    A.    D.       TBD    RKBBUN    FLT    IN    WEST    TIKOIMl    AXD    HOW    TO    FBIVSHT    LOHSBI 

FMM  ITS  BATAOEB.     W.  Vft.  Unlv.  Agr.  Bip.  Sta.  Bnl.  67.     Augnlt,  IIKH). 

■Anyone  who  trisbcs  to  go  more  deeply  Into  the  matter  ihonld  conaalt  the  Uontbly 
WMtber  Bevi<.ir  Supplement  No.  0.  Weather  BoreiiQ,  U.  8.  DepBrtment  of  Agrlcnltare, 
Uaj  I,  19ia. 

•Bdentlflc  Hontblj.  Jnoe,  191B,  p.  4M.  ^^|p 
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the  law  to  the  selection  of  the  safe-sowiug  date  for  any  given  locality, 
it  is  necessary  for  the  grower  to  be  guided  by  a  specially  prepare"! 
calendar  of  dates  and  rules  for  local  application  or  to  utilize  some 
natural  guide  which,  on  hia  particular  farm,  is  coinddent  with  the 
fafe  time  to  sow  wheat  to  escape  damage  from  the  fly. 

Doctor  Hopkins  states  that  unpublished  results  of  his  recent  ex- 
periments indicate  quite  conclusively  that  the  first  general  coloring 
of  the  foliage,  especially  on  the  hickories,  dogwood,  birch,  ash,  etc, 
is,  as  a  rule,  coincident  with  the  safest  and  best  time  to  begin  sowing 
wheat  on  any  farm  within  the  range  of  winter  wheat  culture. 

Probably  the  safest  and  most  convenient  way  for  the  wheat 
grower  to  secure  the  necessary  information  is  to  communicate  with 
the  nearest  agricultural  experiment  station,  requesting  information  as 
to  the  safe  date  for  sowing  wheat  in  his  immediate  locality.  County 
farm  advisers  usually  can  secure  such  information  promptly  and  are 

willing  to  aid  in 
distributing  it  to 
the  fanners  of  their 
respective  counties. 

NATURAL  ENE- 
MIES. 

There  can  be  no 
doubt  that  parasites 
play  a  most  con- 
spicuous part  in 
the  natural  control 
of  the  Hessian  fly, 
and     if     we     only 

Fig.   12.—PolvBnolaii  hicmatii,  ■  paraBlte  o(  the  HesBiaD   fly.     ItnCW        the        whole 

UDch  cDiacKed.  tr„th  ^f  jhe  matter 

we  should  find  that  these  minute  friends  of  the  farmer  are  worth 
many  times  their  weight  in  gold.  Not  infrequently  one  species  of 
these  parasites  overcomes  the  pest  in  a  neighborhood  so  effectively 
as  almost  to  exterminate  it.  Very  little  is  yet  known  regarding  the 
laws  that  govern  the  supply  of  these  insect  enemies  of  the  Hessian 
fly,  and  wheat  growers  should  not  rely  upon  them  for  material  help. 
It  is  necessary  for  growers  to  practice  at  all  times  the  preventive 
measures  recommended  in  the  following  pages. 

PolygnaCtts  hiem^ii«  Forbes  (fig.  12)  perhaps  is  more  useful  than 
any  other  insect  parasite  in  this  country  in  the  natural  control  of  the 
Hessian  fly,  and  a  considerable  number  of  the  larvs  have  been  ob- 
served within  a  single  "  flaxseed."  The  adult  is  black,  with  yellow 
feot  and  dark  brown  legs. 
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Another  parasite  reared  almost  invariably  in  connection  with  the 
Hessian  fly  is  Eupelmus  aUymi  French  (fig.  13).  It  is  known  to  be 
of  considerable  importance,  although  sometimes  acting  as  a  second- 
ary parasite;  that  is  to  say,  as  a  parasite  of  another  Hessian  fly 
parasite,  and  thus  becoming  injurious. 

More  than  20  species  of  insect  parasites  are  now  known  to  be  con- 
cerned at  times  in  the  control  of  the  Hessian  fly  in  this  country,  but 
many  of  them  apparently  are  of  little  importance  under  most  con- 
ditions. 

CONTROL  MEASURES. 

ALL  USBFUL  MEASURES  PREVENTIVE. 

Of  direct  remedies  for  the  Hessian  fly  there  is  little  to  be  said, 

since  after  the  pest  becomes  established  in  a  field  it  can  not  be  reached 


by  any  measure  likely  to  destroy  it.  The  application  broadcast  of 
some  quick-acting  fertilizer,  as  soon  as  general  infestation  is  ap- 
parent, may  cause  the  plants  to  tiller  more  freely  and  give  tliem 
sufficient  v'lgpr  to  withstand  the  winter  and  thus  increase  the  number 
of  healthy  stems  the  following  spring. 

All  useful  measures  necessarily  must  be  in  the  nature  of  pre- 
ventives, keeping  the  pest  from  attacking  young  wheat  in  the  fall, 
and  increasing  the  vigor  of  the  young  plants  in  order  to  enable  them 
to  counteract  the  insect's  effect  when  present  Under  the  first  cate- 
gory come  late  sowing,  rotation  of  crops,  the  plowing  under  of  stub- 
ble, and  the  destruction  of  volunteer  wheat.  Under  the  second 
should  be  classed  the  enrichment  of  the  soil,  its  thorough  preparation, 
and  the  selectim  and  proper  sowing  of  the  best  seed. 
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CROP  ROTATION. 


For  Hessian  fly  control  wheat  should  not  be  grown  on  the  sum 
land  two  years  iu  succession,  where  it  is  practicable  to  avoid  this,  as 
the  continuous  planting  of  wheat  increases  infestation  not  only  by 
the. Hessian  fly,  but  also  by  other  insect  pests  which  infest  wheat 
stubble,  such  as  the  jointworm,  the  strawwonn,  and  the  wheat-stem 
sawflies.  Such  a  rotation  of  crops  should  be  practiced  as  is  ap- 
proved by  local  farm  advisers  or  State  experiment  stations. 
FLOWING  DOWN  STUBBLE. 

The  plowing  under  deeply  and  thoroughly  of  all  infested  wheat 
stubble  BooD  after  harvest  is  a  useful  practice  in  the  control  of  the 
Hessian  fly.  It  can  not  and  should  not  be  practiced,  under  existing 
sjrstems  of  rotation,  wherever  this  seriously  interferes  with  the  grow- 
ing of  clover  or  the  forage  grasses  necessary  for  maintaining  the 
proper  tilth  of  the  soil.  This  caution  is  applicable  to  most  of  the 
Northeastern  States  where  tiie  practice  of  sowing  clover  or  graases 
with  wheat  is  common.  In  regions  subject  to  Hessian  fly  injury, 
plowing  under  of  stubble,  where  it  can  be  practiced,  however,  has 
been  found  to  aid  materially  in  reducing  the  abundance  of  the  pest 
The  plowing  must  he  deeply  and  thoroughly  done  to  be  of  avaiL  The 
plowed  surface  should  be  rolled  afterwards  or  lightly  harrowed  to 
close  the  openings  in  the  soil  and  prevent  the  flies  from  emerging. 

DESTRUCTION  OF  VOLUNTEER  WHEAT. 

VoluDteer  wheat  acta  aa  a  breediog  place  for  the  HcMian  fly  between  regular  cropa 

and  ahould  be  thoroughly  eliminated  by  diiking,  plowing,  or  some  other  method. 

This  is  very  important  if  the  main  crop  of  wheat  is  ito  be  saved 
from  the  ravages  of  the  fly. 

PROPER  PREPARATION  OF  THE  SOIL. 

It  matters  little  whether  a  soil  has  much  or  little  fertility  if  thai 
fertility  is  bound  up  in  clods  or  hard  lumps  out  of  reach  of  the  root- 
leta  of  the  young  plants.  Early  plowing  and  thorough  working  and 
compacting  of  the  soil  eliminate  the  lumps  and  clods  and  produce  a 
finely  pulverized,  compact,  moisture-conserving  seed  bed,  from 
which,  as  soon  as  rootlets  are  sent  out  from  the  seed  kernel,  tiie  shoot 
begins  to  draw  nourishment.  This  gives  vigor  to  the  plants  and  thvs 
enables  them,  by  freely  tillering,  to  outgrow  a  light  attack  of  the  fly 
that  otherwise  mi^t  prove  s^ous. 

CONSERVATION  OF  MOISTURE. 
The  seed  bed  should  be  prepared  in  advance  of  seeding.  If  rain 
occurs  before  the  date  set  for  sowing,  the  ground  should  be  harrowed 
so  that  the  wheat  will  germinate  promptly,  even  if  weather  shonld 
torn  dry.  This  Is  an  important  point  frequently  overlooked  by 
growers. 
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THE  USE  OP  GOOD  SEED. 

As  the  seed  kernel  contains  sufficient  nutriment  to  put  out  and  sus- 
tain rootlets  until  these  can  begin  to  draw  from  the  soil  and  thus 
support  the  stem,  any  deficiency  in  the  seed  necessarily  tends  to 
weaken  the  plant  at  the  very  beginning  of  its  existence.  Thus  good 
seed  becomes  the  first  requisite  in  securing  the  healthy,  vigorous 
plant  that  is  to  be  further  strengthened  and  sustained  by  a  well- 
prepared,  fertile  soil.  It  is  clear  then  that  all  shrunken,  dwarfed, 
or  otherwise  imperfect  kernels  or  weed  seed,  especially  cockle, 
should  be  cleaned  out  of  the  seed  before  it  is  sown  and  only  the 
largest  and  most  perfect  retained. 

ENRICHING  THE  SOIL. 

Wheat  growing  in  fertile,  riob  soil  withstands  Hes^an-fly  injury 
much  better  than  that  growing  in  poor  soil.  This  is  true  also  of 
jointworm  injury.  Therefore  keep  the  soil  of  wheat  land  in  good 
tilth  at  aU  times  by  following  the  methods  approved  by  agricultural 
experts  for  your  particular  locality. 

DATE  OP  SOWING. 
Late  sowing  as  here  recommended  means  moderately  late  sowing 
of  fall  wheat  in  any  locality,  because  extremely  late  sowing,  which 
sometimes  has  been  advised,  is  even  worse  than  early  sowing.    Ex- 
periments ctmducted  over  a  period  of  many  years  have  shown  that 
in  most  localities  the  safe  date  for  sowing  winter  wheat  to  escape 
Hessian  fly  injury  in  years  of  normal  rainfall  usually  coincides  with 
the  proper  time  for  sowing  in  order  to  secure  maximum  yields  of 
grain.    These  dates  as  determined  for  some  localities  are  as  follows : 
In  northern  Michigan,  soon  after  the  1st  of  September. 
In  southern  Michigan  and  northern  Ohio,  about  September  20. 
In  southern  Ohio,  after  the  first  week  in  October. 
In  extreme  northern  Illinois  the  safe  period  usually  occurs  from 
•  September  21  to  28. 

In  central  Illinois  and  Indiana,  from  September  21  to  30. 
Tn  extreme  southern  Illinois,  from   September  30  to  Octo- 
ber 6. 
In  central  Kentucky,  from  October  5  to  15. 
In  central  Tumessee,  from  October  15  to  25. 
In  Georgia  and  South  Carolina,  from  October  25  to  Novem- 
ber 25. 
In  northeastern  Kansas  the  safe  period  is  from  October  1  to  10. 
In  east-central  Kansas,  usually  from  October  1  to  20. 
In  extreme  southern  Kansas  and  northern  Oklahoma  wheat 

should  not  be  sown  until  the  second  week  in  October. 
This  is  true  also  of  Virginia  near  sea  level.  ,  GooqIc 
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October-sown  wheat  always  enjoys  the  greatest  freedom  from 
the  fly  in  Maryland,  except  in  the  mountaiiious  re^ons  where 
earlier  planting  is  necessary. 
In  southeastern  Pennsylvania  the  safe  period  is  during  the  last 
week  of  September,  and  practically  the  same  corresponding 
delay  in  wheat  sowing  in  the  fall  should  be  followed  to  the 
southward. 
These  dates  are  only  approximate,  and  serve  to  show  in  a  general 
way  about  the  time  when  the  fall  brood  of  the  fly  disappears.    All 
are  dependent  upon  latitude,  altitude,  longitude,  and  other  local  con- 
ditions.   The  date  varies  considerably  in  broken  or  hilly  countrj, 
even  on  the  same  farm,  being  appreciably  later  on  the  southern  slope 
of  a  hill  than  on  the  northern  slope  of  the  same  hill  at  tiie  same  eleva- 
tion.   Because  of  the  fact  that  the  lai^r  part  of  the  fall  brood  ap- 
pears and  is  gone  within  a  week  or  so,  it  is  possible  so  to  time  the 
seeding  of  winter  wheat  as  to  avoid  the  Hessian  fly,  and  this  is  one  of 
the  most  practical  and  effective  measures  that  can  be  applied. 
SUMMARY. 
There  is  no  remedy  for  the  Hessian  fly  when  once  it  takes  possession 
of  a  crop  of  wheat. 

Injury  can  be  prevented  in  wUy  one  way,  namely,  by  keeping  the 
fly  out  of  the  wheat. 

The  following  methods  are  reliable  and  should  all  be  observed 
where  it  is  possible  to  do  so; 

1.  Practice  crop  rotation.  Do  not  sow  wheat  on  stubble  if  it  is 
possible  to  avoid  doing  so. 

2.  Plow  under  all  infested  stubble,  where  practicable,  sotm  after 
harvest.  Plow  ruined  wheat  as  soon  as  possible  after  it  has  been 
determined  that  tha  crop  will  be  a  failure. 

3.  Destroy  all  volunteer  wheat  by  harrowing,  disking,  plowing, 
or  some  other  method. 

4.  Plow  all  land  to  be  sown  to  wheat  as  early  and  deeply  as  exist- 
ing conditions  permit,  and  prepare  a  thoroughly  pulverized  and  com- 
pacted seed  bed. 

5.  Conserve  moisture  against  a  period  of  drought  at  seeding  time. 

6.  Use  good  seed. 

7.  Fertilize. 

8.  Sow  wheat  during  the  fly-free  period  as  advised  by  your  farm 
adviser  or  State  experiment  station. 

Adhere  to  these  practices  every  year  whether  the  fly  is  abundant 
or  scarce.    They  will  help  to  keep  it  scarce. 

Community  cooperation  is  essential  if  success  is  to  be  attained 
because  one  infested  Beld  may  furnish  enough  flies  to  damage  the 
wheat  for  several  miles  around. 
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AMERICAN  FOULBROOD  is  a  disease  of  the 
brood  of  bees  which  is  causing  great  losses  to 
American  beekeepers.  It  has  existed  almost  since 
bees  were  first  brought  to  North  America, 

It  is  important  that  the  beekeeper  should  know 
whether  American  foulbrood  or  European  foulbrood 
is  in  his  apiary,  for  the  two  do  not  respond  to  the 
same  treatment. 

In  American  foulbrood  control  it  is  necessary  that 
^11  combs,  honey,  and  other  materials  from  the  in- 
side of  the  hive  be  taken  from  the  bees  and  that  a 
chance  be  given  them  to  establish  themselves  again 
on  new  combs.  Several  methods  are  given  in  this 
bulletin,  but  the  underlying  principle'  is  the  same  in 
all  cases. 

No  measures  which  the  beekeeper  may  take  will 
put  his  bees  in  such  condition  that  they  will  not  con- 
tract this  disease,  but  by  guarding  them  from  infec- 
tion he  may  save  himself  much  worry  and  financial 
loss. 

The  facts  about  the  disease  on  which  the  treatment 
is  based  are  discussed  in  this  bulletin  and  the  treat- 
ment is  described  in  full. 
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IMPORTANCE  OF  EARLY  DETECTION. 

GBEAT  LOSS  aod  considerable  anxiety  among  beekeepers  in 
many  parte  ot  tlie  country  have  been  caused  by  the  disease 
known  as  American  foulbrood.  The  symptoms  have  laag  been  ' 
known  and  the  treatment  now  in  general  use  was  discovered  hun- 
dreds of  years  ago,  yet  there  are  beekeepers  who  fail  to  distinguish 
this  disease  from  the  other  brood  diseases,  especially  European  foul- 
brood.  The  disease  has  existed  in  America  almost  as  long  as  bees 
have  been  kept  here,  but  the  progress  in  commercial  beekeeping  of 
the  last  half  century  has  resulted  in  greatly  extending  its  distribution. 
Colonies  in  an  apiary  often  become  infected  before  the  owner 
realizes  that  disease  is  present.  He  may  erroneously  attribute  the 
losses  observed  to  some  other  cause.  In  this  way  the  disease,  before 
it  is  discovered,  gete  a  start  which  makes  eradication  difficult.  In 
view  of  the  widespread  distribution  of  American  foulbrood,  it  is 
most  desirable  that  all  beekeepeitj  learn  how  to  recognize  it  when  it 
appears,  how  to  distinguish  it  from  European  foulbrood,  and  how 
to  keep  the  diseases  under  control. 

NAME  OF  THE  DISEASE. 

When  American  beekeepers  first  observed  this  disease  they  gave 
it  the  name  "  foul  brfood,"  by  which  it  had  long  been  known  in 
Europe.  With  the  discovery  of  another  brood  disease  in  New 
York  in  1894,  or  rather  with  the  recognition  of  the  difference  be- 
tween the  two  diseases,  considerable  confusion  arose  regarding  the 
names  of  the  various  troubles.  This  was  increased  by  the  work 
then  done  on  the  causes  of  the  two  diseases,  the  trouble  lying  in  the 
erroneous  results  of  still  earlier  work  on  the  organisms  found  in  the 
diseased  material.  After  consultation  with  beekeepers  and  apiary 
inspectors,  it  was  decided  to  adopt  the  name  American  foulbrood 
for  the  disease  which  had  been  known  in  this  counti'y  for  so  long. 
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The  name  was  first  used  in  a  circular'  of  the  Bureau  of  Entomology 
and  has  been  generally  accepted  by  beekeepers  throughout  this 
country  and  in  other  countries.  The  adjective  "  American "  was 
chosen  because  it  appeared  that  this  disease  was  first  subjected  to  a 
thorough  investigation  from  the  bacteriological  standpoint  by  an 
American  investigator,  while  Uie  other  serious  disease  of  the  brood 
of  bees  had  been  investigated  previously  in  Europe.  T^e  names 
obviously  are  not  intended  to  convey  the  idea  that  the  diseases  orig- 
inated one  in  America  and  the  other  in  Europe,  for  the  honeybee  is 
not  native  to  America.  The  names  were  chosen  simply  that  bee- 
keepers mi^t  have  names  which  could  be  used  with  safety,  and 
which  would  not  lead  to  confusion  by  being  descriptive. 

SYMPTOMS. 

The  beekeeper  who  discovers  a  brood  disease  among  his  bees  should 
Know  whether  be  has  to  deal  with  American  foutbrood  or  European 
foulbrood,  for  they  do  not  respond  to  the  same  treatment.  The 
symptoms  of  American  foulbrood  are  the  outward  manifestations 
of  the  disease,  being  simply  the  appearance  of  the  larvee  or  pup« 
after  death.  The  symptoms  of  European  foulbrood  vary  greatly 
{see  Farmers'  Bulletin  975),  while  in  American  foulbrood  they  are 
much  more  definite.  Diagnosis  by  bacteriological  methods  is  less 
necessary  for  American  foulbrood  than  for  European  foulbrood,  bat 
any  doubtful  samples  should  be  sent  to  the  Bureau  of  Entomology 
for  diagnosis.* 

In  regions  where  both  diseases  occur,  beekeepers  at  times  experi- 
ence difficulty  in  distinguishing  tbem,  owing  chiefly  to  insufficient 
observation  of  the  symptoms.  If  European  foulbrood  appears  in 
an  apiary  in  the  spring,  and  if  American  foulbrood  is  observed 
later,  the  beekeeper  may  erroneously  conclude  that  both  types,  are 
manifestations  of  one  disease,  or  that  European  foulbrood  changes 
to  American  foulbrood.  Such  is  not  the  case.  It  is  therefore  es- 
sential that  the  symptoms  be  studied  with  great  care,  since  to  treat 
American  foulbrood  by  methods  applicable  only  to  European  foul- 
brood will  result  in  the  spread  rather  than  the  eradication  of  the 
disease. 

<  Phllllpg,  E.  F.  The  brood  alseasea  of  bees,  tfnlfed  States  D«piirtin««t  of  Affrlnilhire, 
BDrma  of  Entomoloiw.  Circular  7D.     K  p.,  1906. 

■  If  dpad  brood  Is  obmrviMf  aod  the  beekwyer  in  not  able  to  dlainiose  11  with  ai-en- 
rac;.  samplea  mar  be  sent  tbe  Bureau  at  Butumolog;  for  uaailDatloD.  A  piece  of  comb 
coDtalnlug  dead  Isrre.  aboat  4  by  G  Incbee,  ahoatd  be  cut  oat  sod  mailed  In  a  beavj 
pasteboard  or  wooden  box.  Tin  boies  aboald  never  be  oBed,  as  the  brood  oraall;  molda 
in  tranalt.  making  eramlnatlon  Impoaslble.  The  sample  shonld  not  be  irrapped  bef«M 
being  placed  In  tbe  boi.    A  galtable  boi  tor  sending  samples  will  be  malted  on  reqD«rt. 

It  t*  not  poaalble  to  diagnose  from  empty  combs,  and  no  hone;  shonid  be  Isoluded  In 
tbe  sample,  ae  It  la  valoeless  In  dlagnosla  and  will  probably  spoil  the  sample  aa  wdl  aa 
other  moll  matter.  The  name  of  the  sender  mnat  always  appear  on  the  package,  and  any 
available  data  shonid  be  sent  In  a  letter.     Never  ladoae  a  letter  In  tbe  bos  wUk  ae 
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American  foiUbrood  is  frequently  called  simply  "  fool  brood." 
Usnally  it  shows  itself  in  the  larva  just  about  the  time  that  the  larva 
fiUs  the  cell  and  after  it  has  ceased  feeding  and  has  begun  pupation. 
At  this  time  it  is  sealed  over  in  the  comb  (fif.  1,  a,  b,  f).  The  first 
indication  of  the  infection  is  a  slight  brownish  discoloration  and  the 
loss  of  the  well-rounded  appearance  of  the  normal  larva  (fig.  1, 1) . 
At  this  stage  the  disease  usually  is  not  recognized  by  the  be^eeper. 
The  larva  gradually  sinks  down  in  the  call  and  becomes  darker  in 
color  (fig.  1,  h,  m),  and  the  posterior  end  lies  against  the  bottom 
of  the  cell.  Frequently  the  segmentation  of  the  larva  is  clearly 
marked.    By  the  time  it  has  partially  dried  down  and  has  become 


Fig.  l.—AmerlcHn  ranlbroixl :  a,  b,  f,  Normtl  waled  Mill; 
e,  t,  Bunken  eapplnns,  sliowlnn  pprfor«tlnn« :  n,  Kunkea 
capplDK  nol  prrroralFd ;  »,  (.  m,  H,  «,  r,  \ti\-a  afffpted  bj 
dtmase ;  t,  i,  p,  i,  hcsIps  fnrmed  from  dried  down  iRrrs; 
d,  0,  pupn  affected  b>  dlseaw.     Tbree  timea  natural  alie. 


quite  dark  brown  (coffee  colored)  the  most  typical  characteristic  of 
this  disease  manifests  itself.  If  a  match  sticK  or  toothpick  is  in- 
serted into  the  decaying  mass  and  withdrawn,  the  larval  remains 
adhere  to  it  and  are  drawn  out  in  a  thread  (fig.  2),  which  sometimos 
extends  for  several  inches  before  breaking.  This  ropiness  is  the  chief 
characteristic  used  by  the  beekeeper  in  diagnosing  this  disease.  The 
larva  continues  to  dry  down  and  gradually  loses  its  ropiness  until 
it  finally  becomes  merely  a  scale  on  the  lower  side  wail  and  base  of 
the  cell  {fig.  1,  c,  p,  «).  The  scale  formed  by  the  dried-down  larva 
adheres  tightly  to  the  cell  and  can  be  removed  with  difficulty  from 
the  cell  wall.  The  scales  can  be  best  observed  when  the  comb  is  held 
with  the  top  inclined  toward  the  observer  so  that  a  bright  light 
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strikes  the  lower  side  wall  (fig.  3).  A  very  characteristic  and  nsually 
penetrating  odor  is  often  noticeable  in  the  decaying  larrte.  Thia, 
perhaps,  can  best  be  likened  to  the  odor  of  heat«d  glue. 

The  majority  of  the  larva  which  die  of  this  disease  are  attacked 
after  being  sealed  in  the  cells.    The  cappings  are  often  entirely  re- 


can  roulbroDd. 


moved  by  the  bees,  but  when  they  are  left  they  usually  become  sunken 
(fig.  1,  gf,  c,;')  and  frequently  perforated  (fig.  lyC.j).  As  the  healthy 
brood  emerges,  the  comb  shows  the  scattered  sunken  cappings  cover- 
ing dead  Inrvee  (fig.  3),  giving  it  a  characteristic  appearance. 


Pupce  also  may  die  of  this  diseaiie,  in  which  case  they,  too,  dry  down 
(fig.  1,  o,  d),  become  ropy,  and  have  the  characteristic  odor  and 
color.  The  tongue  frequently  adheres  to  the  upper  side  wall  and 
often  remains  there  even  after  the  pupa  has  dried  down  to  a  scale. 
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Younger  unsealed  laivse  are  sometimes  affected.  Usually  the  dis- 
ease attacks  only  worker  brood,  but  rare  cases  are  found  in  which 
queen  and  dronei  brood  are  diseased. 

BASIS  OF  TREATMENT. 

The  treatment  of  American  fonlbrood  is  based  on  certain  definite 
observations  concerning  the  nature  of  the  disease  and  of  the  larvte 
which  die  from  it.  The  treatment  was  discovered  long  before  the 
cause  of  the  disease  was  suspected,  but  later  work  on  l^e  organism 
responsible  for  the  disease  has  helped  to  explain  the  reasons  for  the 
treatment.  For  comparisons  between  the  two  diseases,  the  bee- 
keeper should  consult  Farmers'  Bulletin  975. 

1.  American  foulbrood  attacks  colonies  of  all  strengths  and  at 
any  season  of  the  year  when  the  bees  are  active.  In  these  respects 
it  differs  materially  from  European  foulbrood.  More  samples  of 
American  foulbrood  are  received  by  the  Bureau  of  Entomology  dur- 
ing the  season  of  the  year  when  the  beekeepers  are  working  with 
their  bees;  that  is,  at  times  when  they  could  best  find  it,  than  at 
other  seasons.  Samples,  however,  have  been  received  during  all 
months  of  the  year,  even  in  winter. 

2.  The  disease  does  not  disappear  of  its  own  accord.  There  may 
be  casee  in  which  a  few  cells  in  a  colony  are  attacked  by  the  disease 
and  are  cleaned  out,  but  this  is  certainly  a  rare  occurrence,  and  in 
general  it  may  be  stated  that  when  the  disease  once  enters  the  hive 
it  will  remain  until  the  colony  is  destroyed,  or  until  the  disease  is 
eradicated  by  the  treatment  given  by  the  beekeeper. 

3.  The  h(Hiey  fiow  seems  to  have  little  effect  on  the  course  of  the 
disease.  When  there  Is  honey  coming  to  the  hive  freely  the  bees 
generally  rear  brood  more  freely  than  during  the  seasons  of  dearth, 
and  under  such  circumstances  there  is  more  material  available  for 
the  development  of  American  foulbrood.  The  disease,  therefore, 
appears  to  spread  more  rapidly  in  the  colony  during  a  honey  fiow. 
During  a  heavy  honey  flow,  when  tlie  larval  food  is  made  of  fresh 
nectar  in  place  of  the  old  infested  honey,  the  disease  may  appear  to 
be  less  prevalent  in  the  colony  and  may  become  less  evident.  On 
the  other  hand,  during  periods  of  dearth  there  is  more  likelihood 
that  the  bees  will  rob  out  colonies  that  have  died  of  the  disease,  and 
it  therefore  appears  in  new  colonies  more  rapidly  when  there  is  no 
honey  flow. 

4.  All  races  and  strains  of  bees  are  attacked  by  the  disease.  Italian 
bees  are  more  vigorous  and  are  better  workers  than  the  common 
German  bees  which  were  first  brought  to  America.  The  German  or 
black  bees  have  so  many  bad  qualities  and  so  few  good  ones  that 
the  better  beekeepers  of  the  country  are  united  in  preferring  the 
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Italian  bees.  In  spite  of  their  greater  teildeo<7  to  go  out  after 
honey  from  colonies  that  have  died  out,  they  are  so  much  better  that 
no  beekeeper  can  afford  to  abandon  Italian  bees  on  this  account. 

o.  American  foulbrood  is  an  infectious  disease,  caused  by  an  (w- 
ganism  known  as  Bacillus  larvae.  It  was  shown  clearly  by  the  ex- 
perience of  beekeepers  before  the  disease  was  investigated  from  the 
bacteriological  standpoint  that  it  was  infectious,  and  these  investiga- 
tions have  supported  the  observations  made  by  the  beekeeper.  The 
bacteriological  work  has  shown  further  that  the  disease  is  caused  by 
an  organism  that  has  never  been  found  in  any  other  brood  disease  of 
bees,  and  it  is,  therefore,  a  specific  organism  and  American  foulbrood 
isentireiy  distinct  from  European  foulbrood  or  any  other  disease  of 
bees.  This  is  an  important  point,  for  there  has  been  considerable 
confusion  in  the  past  in  that  a  few  beekeepers  have  claimed  that  one 
disease  changes  to  the  other.  It  should  be  stated  that  this  supposi- 
tion is  not  supported  by  any  careful  observations  in  the  apiary,  but 
it  was  recognized  generally  before  the  bacteriological  investigations 
were  made  that  the  diseases  are  distinct. 

6.  The  organism  causing  American  foulbrood  has  been  shown  by 
the  experience  of  beekeepers  to  be  difficult  to  kill.  It  has  long  been 
known  that  it  is  not  killed  by  any  degree  of  cold  ever  encountered 
in  the  apiary,  and  it  has  also  been  known  that  long  boiling  is  needed 
to  make  honey  from  a  diseased  colony  safe  for  feeding  to  bees.  These 
facts  have  been  further  confirmed  by  bacteriological  observations,  it 
having  been  shown  that  Bacillvs  larvae  is  a  spore-bearing  organism. 

7,  When  a  bee  larva  dies  of  American  foulbrood  the  decaying  mass 
adheres  closely  to  the  cell  wall  during  practically  all  except  the  very 
earliest  stages  of  decay,  and  also  when  it  has  dried  down  to  a  scale 
on  the  lower  side  wall  of  the  cell.  The  bees  are  unable  to  remove  all 
the  scales,  even  under  the  most  favorable  conditions  for  house  clean- 
ing, although  they  may  sometimes  gnaw  down  a  few  cells  and  thus 
remove  the  scales. 

8.  The  disease  is  spread  from  colony  to  colony  through  honey 
which  becomes  infected  through  being  stored  white  the  disease  is 
in  the  hive.  This  is  usually  obtained  by  bees  which  go  to  rob  hives 
in  which  the  colonies  are  either  weak  or  have  died  from  the  disease 
or  from  some  other  cause.  The  disease  is  frequently  introduced  to  the 
apiary  by  the  bees  getting  honey  which  has  been  shipped  from  an 
apiary  containing  American  foulbrood.  It  is  well  known  that  this 
disease  is  present  about  most  of  the  chief  honey  markets  of  the 
country,  presumably  introduced  through  honey  shipped  in  to  these 
centers. 

9,  It  has  been  found  necessary  to  disinfect  honey  from  diseased  col- 
onies by  boiling  before  feeding  it  to  other  colonies.     This  shows, 
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as  indicated  in  the  previous  paragraph,  that  the  organism  is  in  the 
honey. 

10.  The  disease  as  a  rule  does  not  spread  through  the  apiary  as 
rapidly  as  does  European  foulbrood.  It  is  a  malignant  disease  in 
that  when  a  colony  once  becomes  diseased  it  is  doomed  in  time  unless 
the  beekeeper  treats  it  by  the  methods  herein  descnbed. 

These  facts  have  been  discovered  in  the  apiary  rather  than  in  the 
.  laboratory.  They  are  supported  by  repeated  observations,  and  while 
the  records  of  observations  are  not  as  accurately  made  as  are  those 
of  the  laboratory,  the  correctness  of  most  of  the  facts  is  attested  by 
the  experience  of  thousands  of  beekeepers.  In  certain  cases,  'abovv- 
mentioned,  the  observations  have  been  corroborated  by  bacteriologi- 
cal findings.'  The  methods  of  treatment  have  all  been  devised  in  the 
apiary. 

PREVENTIVE  MEASURES. 

No  system  of  management  of  the  apiary  has  yet  been  found  which 
^ill  prevent  the  entrance  of  American  foulbrood.  In  this  respect  the 
disease  differs  greatly  from  European  foulbrood.  By  observing  the 
following  precautions,  however,  the  beekeeper  frequently  can  prevent 
the  bees  from  getting  the  honey  from  colonies  which  have  the  disease. 

1.  If  a  colony  becomes  weak  from  any  cause,  or  if  disease  is  sus- 
pected, contract  the  entrance  to  prevent  robbing,  and  if  robbing  is 
imminent  close  the  entrance  entirely. 

2.  Never  feed  honey  purchased  on  the  open  market.  In  case  of 
doubt  as  to  the  source  of  honey,  feed  sugar  sirup. 

3.  If  within  the  range  of  possibility,  see  that  no  honey  that  comes 
from  diseased  apiaries  is  sold  in  the  neighborhood.  This  may  some- 
times be  accomplished  by  cultivating  the  home  market  so  that  there 
will  be  no  incentive  for  bringing  in  other  honey. 

4.  In  introducing  purchased  queens,  transfer  them  to  clean  cages 
provided  with  candy  known  to  be  free  from  contamination,  and 
destroy  the  old  cage,  candy,  and  accompanying  workers.  Of  course, 
if  it  is  certain  that  the  queen  comes  from  a  healthy  apiary  this  is 
not  necessarj'.  The  postal  regulations  now  require  that  queen  cages 
sent  by  mail  either  be  provisioned  with  candy  that  will  not  transmit 
American  foulbrood  or  that  they  be  accompanied  by  a  certificate 
from  the  apiary  inspector  that  no  disease  has  been  found  in  the 
apiary. 

5.  Colonies  of  bees  should  never  be  purchased  unless  it  is  certain 
that  they  are  free  from  disease. 

■  BaetprioloRlral  BtndlM  of  bt*  dlwaaes  Iirtp  hf*n  ni^nl  to  practlral  tvpkfcprni  In 
ciplalnlDS  tbe  reuons  rar  iuccchs  or  failure  wltb  various  treatmeDIB  attvmplpd,  Thm 
atoMem  baT«  been  «specl«llj  ImiKirtaDt,  bowpver,  because  IhniUKh  them  metboda  of  labara- 
torf  dlafiKMia  of  tbe  different  dl*eaaea  bare  b«en  worked  out. 
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6.  The  purchase  of  old  combs,  second-hand  supplies,  or  second- 
hand honey  cans  is  dangerous,  unless  it  is  certain  that  they  have 
come  from  healthy  apiaries. 

REMEDIAL,  MEASURES. 

The  treatment  of  American  foulbrood  consists  primarily  in  the 
elimination  or  removal  of  the  cause  of  the  disease.  It  is  definitely 
known  that  American  foulbrood  is  caused  by  a  bacillus  named 
Badlhts  larvae.  In  treating  this  disease,  therefore,  the  aim  of  thu 
manipulation  is  to  remove  or  destroy  all  of  the  bacteria  of  this 
species.  It  should  be  remembered  that  the  effort  is  not  to  save  the: 
larvte  that  are  already  dead  or  dying,  but  to  stop  the  further  de- 
vastation of  the  disease  by  removing  all  material  capable  of  trans- 
mitting the  cause  of  the  trouble. 

In  1^  of  the  operations  great  pains  should  be  taken  not  to  spread 
the  disease  through  carelessness.  After  handling  a  diseased  colony 
the  hands  of  the  operator  should  be  washed  with  water  to.  remove 
any  honey  that  may  be  on  them.  It  does  not  pay  to  treat  colonies 
that  are  considerably  weakened  by  disease.  In  case  there  are  sev- 
eral such  colonies  they  should  be  united  before  or  during  treatment, 
to  form  strong,  vigorous,  colonies. 

In  discussing  treatment  it  is  assumed  tliat  hives  with  movable 
frames  are  in  use.  Box-hives  are  a  menace  in  regions  where  disease 
is  present.  These  may  be  treated  for  disease  by  drumming  the 
colony  into  another  box  and  then  hiving  it  like  a  swarm  in  a  hive, 
but  box-hivea  are  not  profitable  and  where  disease  is  present  are  espe- 
cially to  be  condemned  on  account  of  the  difficulty  of  inspecting  and 
treating  them. 

SHAKING  TREATMENT. 

The  shaking  treatment  consists  essentially  in  the  removal  of  all 
infected  material  from  the  colony,  and  in  compelling  the  colony  to 
take  a  fresh  start  by  building  new  combs  and  gathering  fresh  stores. 
This  is  done  by  shaking  the  bees  from  the  old  combs  into  a  clean 
hive  on  clean  frames. 

Time  of  treatment. — ^The  shaking  treatment  should  be  ^ven  dur- 
ing a  flow  of  honey,  so  that  other  bees  in  the  apiarj-  will  not  be 
inclined  to  rob.  If  this  is  not  possible  the  operation  may  be  per- 
formed under  a  tent  made  of  mosquito  netting.  The  best  time  is 
during  the  middle  of  a  clear  day  when  a  large  number  of  bees  are 
in  the  field.  It  is  sometimes  recommended  that  shaking  be  done 
in  the  evening,  but  this  is  impossible  if  many  colonies  are  to  be 
treated.  The  colony  can  be  handled  more  quickly  when  the  field 
force  is  out  of  the  hive. 
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Preparation. — Ail  implements  that  will  be  needed,  such  as  queen 
and  drone  trap,  hive-tool,  and  lighted  smoker,  should  be  in  readi- 
ness before  the  operation  is  begun.  A  c<Mnplete  clean  hive  with 
frames  is  provided,  as  well  as  a  tightly  closed  hive  body  in  which 
to  put  the  contaminated  combs  after  shaking.  An  extra  hive  cover 
or  some  similar  apparatus  should  be  provided  to  serve  as  a  runway 
for  the  bees  as  they  enter  the  new  hive.  The  new  frames  should 
contain  strips  of  comb  foundation  from  one-fourth  to  1  inch  wide. 
Full  sheets  are  not  desirable  (when,  the  bees  are  shaken  only  once), 
and  if  combs  built  on  full  sheets  of  foundation  are  desired  they  may 
bo  built  later. 

Operation. — The  old  hive  containing  the  diseased  colony  (fig. 4,  A) 
is  now  lifted  to  one  side  out  of  the  flight  of  returning  field  bees 
and  the  clean  hive  (B)  set  exactly  in  its  place.  The  cover  (<?)  is 
now  taken  oflE  and  a  few  frames  (E)  removed  from  the  center  of  the 
hive.     If  unspaced  frames  are  used,  those  remaining  in  the  hive 


Fig.  4.~Apiianltug  for  Uie  •bakiog  trealment:  A,  tllve  contalnltig  dlaeased  colnny  (for- 
merly In  poBlUoD  of  B)  ;  B,  clean  hive;  C,  emply  blve  to  receive  combe  after  nhaklne; 
D.  hive  cover  nned  bh  runway;  K,  frsmpa  removed  from  B  to  give  room  foe  Bhatlns; 
F,  qiic«n  BDd  drone  trap :  O,  cover  for  cleaa  tllve,  B. 

should  be  pushed  tightly  to  either  side  of  the  hive,  thus  making  a 
barrier  beyond  which  the  bees  can  not  crawl  as  they  move  to  the 
top  of  the  hive  after  shaking.  This  largely  prevents  them  from  get- 
ting on  the  outside  of  the  hive.  If  self-spacing  frames  are  used, 
a  couple  of  thin  boards  laid  on  the  top  bars  on  either  side  will  ac- 
complish the  same  result.  The  runway  (/>)  is  put  in  place  in  front 
of  the  entrance.  The  old  hive  is  now  opened  for  the  first  time.  The 
frames  are  removed  one  at  a  time,  lowered  part  way  into  the  new 
hive,  and  with  a  quick  downward  shake  the  bees  are  dislodged.  The 
frames  are  then  put  into  the  extra  hive  body  {C)  and  immediately 
covered  to  prevent  robbing.  After  all  the  frames  are  shaken  the 
bees  remaining  on  the  sides  of  the  old  hive  (A)  are  shaken  out. 

If  honey  is  coming  in  freely,  so  that  thin  honey  is  shaken  out  of  the 
combs,  cover  the  nmway  (D)  with  newspapers  and  shake  the  bees 
in  front  of  the  new  hive  ('S),  leaving  all  frames  in  place  and  the 
cover  on.     After  the  operation  the  soiled  newspapers  should  be 
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destroyed.  Iq  shaking  in  front  of  the  entrance  the  first  one  or  two 
frames  should  be  so  shaken  that  the  bees  are  thrown  against  the  en- 
trance, where  they  can  locate  the  hive  quickly.  They  then  fan  their 
wings  and  the  others  follow  them  .into  the  hive.  If  this  is  not  done 
the  bees  may  wander  about  and  get  under  the  hive  or  in  some  other 
xmdesiroble  place. 

After  the  bees  are  mostly  in  the  new  hive  a  queen  and  drone  trap 
(F)  or  a  strip  of  perforated  zinc  is  placed  over  the  entrance  to  pre- 
vent the  colony  from  deserting  the  hive.  The  queen  can  not  pass 
through  the  openings  in  the  perforated  zinc  and  the  workers  will  not 
leave  without  her.  The  queen  may  also  be  placed  in  a  queen  cage  for 
a  couple  of  days,  until  the  bees  have  built  enough  comb  for  her  to 
use  in  laying  eggs,  after  which  there  will  be  little  chance  that  the  bees 
will  desert  the  hive.  In  place  of  the  queen  and  drone  trap  or  the 
strip  of  perforated  zinc  at  the  entrance,  a  queen-excluding  honey- 
board  may  be  placed  under  the  hive  but  above  the  bottom-board. 
By  the  time  that  new  combs  are  built  and  new  brood  is  ready  to  be 
fed,  any  contaminated  honey  carried  by  the  bees  into  their  new  hive 
will  have  been  consumed  and  the  disease  will  rarely  reappear.  If  it 
should,  a  repetition  of  the  treatment  will  be  necessary. 

Saving  the  healthy  brood. — The  old  combs  are  now  quickly  re- 
moved. If  several  colonies  are  being  treated  at  one  time  it  may  pay 
to  stadc  several  hive  bodies  containing  contaminated  combs  over  a 
weak  diseased  colony  to  allow  most  of  the  healthy  brood  to  emerge, 
thereby  strengthening  the  weak  colony.  After  10  or  12  days  this 
colony  is  treated  in  turn  and  all  the  combs  rendered  into  wax.  If 
only  one  or  two  colonies  in  a  large  apiary  are  being  treated  it  will 
not  pay  to  do  this. 

Melting  the  extracting  combs. — Since  the  extracting  combs  have 
not  contained  any  of  the  diseased  larvce,  many  beekeepers  ask 
whether  it  is  necessary  that  these  be  melted  up,  or  whether  it  is 
safe  to  use  them  over  other  colonies.  In  some  cases  such  combs  may 
be  used,  as  in  colonies  where  there  is  only  a  little  of  the  diseftsed 
material  or  where  no  honey  has  been  coming  to  the  hive  since  the 
disease  was  contracted.  The  saving  of  such  combs,  however,  is  ex- 
tremely dangerous,  and  such  a  policy  is  not  to  be  advised.  The  bee- 
keeper who  takes  all  the  precautions  which  it  is  possible  to  take  is 
the  one  who  most  quickly  and  cheaply  eradicates  American  foulbrood 
from  his  apiary. 

Saving  the  wax. — Any  but  a  very  small  apiary  should  have  in- 
cluded in  its  equipment  a  wax  press  for  removing  wax  from  old 
combs.  If  contaminated  combs  are  not  to  be  rendered  into  wax  they 
should  be  burned  immediately.  After  the  contaminated  combs  are 
taken  to  the  honey-house  they  should  be  kept  carefully  covered,  so 
that  no  bees  can  reach  them  until  the  wax  can  be  rendered.    It  is  not 
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Bftie  to  store  such  combs  in  hive  bodies  except  in  a  securely  screened 
hcm^-house,  and  even  then  they  should  be  well  covered.  The  wax 
rendering  should  not  be  delayed  very  long  or  the  combs  may  be 
mined  by  wax  moths.  The  slumgum  or  refuse  remaining  after  the 
wax  is  removed  should  be  burned.  Contaminated  combs  should  not 
be  put  into  a  solar  wax-extra£tor  for  fear  of  spreading  the  disease. 
The  wax  from  contaminated  combs  may  be  used  safely  for  the  manu- 
ftcture  of  comb  foundation. 

Cleaning  the  hive. — The  hive  which  has  contained  the  diseased 
txAaay  should  be  thoroughly  cleaned  of  all  wax  and  honey,  and  it  is 
deursble  that  it  be  carefully  disinfected  by  burning  out  the  inside 
with  a  gasoline  blue-flame  torch  (fig.  5),    If  this  piece  of  apparatus 
is  not  available  several  hive  bodies  may  be  piled  together  on  a  hive 
bottom    and    some    gasoline    or 
kerosene  poured  on  the  sides  and 
on  sc»ne  straw  or  excelsior  at  the 
bottom.    This  is  then  ignited  and 
after  it  has  been  burning  for  a 
few  seconds  a  close-fitting  hive 
cover  is  placed  on  top  of  the  pile 
to  extinguish  the  flames.      The 
inside  of  the  hive  bodies  should 
be    charred    to    a    light    brown. 
The  careful  cleaning  and  disin- 
fection  of   frames   always   costs 
considerably  more  in  labor  than 
new  frames  would  coat,  but  they 
may  be  used  again  if  carefully 
cleaned.     Frames  may  be  cleaned 
br   boiline  in  water  for  about 

1.1*        ^T^        I.   *  iU-     ^  .1  Fm.  B.—OM0lloe  torch, 

half  an  hour,  but  this  frequently 

causes  them  to  warp  badly,  and  it  is  a  better  plan  to  dip  them  into 
boiling  lye  water  which  will  inmiediately  clean  ofif  wax  and  propolis. 
The  disinfection  of  hives  and  frames  with  chemicals  is  not  recom- 
mended, as  the  ordinary  strengths  used  are  valueless  for  the  purpose. 

Disposal  of  the  honey. — If  there  is  a  considerable  quantity  of 
honey  in  the  contaminated  combs  it  may  be  extracted.  This  honey 
can  not  be  safely  fed  to  bees  without  boiling,  but  it  is  absolutely 
sftfe  for  human  consumption.  If  there  is  a  comparatively  small 
quantity  it  may  be  consumed  in  the  beekeeper's  family,  care  being 
taken  that  none  of  it  is  ever  placed  where  the  bees  can  get  it. 

To  put  such  honey  on  the  market  is  contrary  to  law  in  some  States. 
There  is  always  dsjiger'that  an  emptied  receptacle  will  be  thrown 
out  where  bees  can  have  access  to  it,  thus  causing  a  new  outbreak  of 
disease.     It  can  be  safely  used  for  feeding  to  bees,  provided  it  is 
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diluted  with  at  least  an  equal  volume  of  water  to  prevent  burning, 
and  boiled  in  a  closed  vessel  for  not  less  than  one-half  hour,  count- 
ing from  tlie  time  that  the  diluted  hone;  first  boils  vigorously.  The 
honey  will  not  be  sterilized  if  it  is  heated  in  a  vessel  set  inside  of 
another  containing  boiling  water.  Boiled  honey  can  not  be  sold 
as  honey.  It  is  good  only  as  a  food  for  bees,  and  even  then  should 
never  be  used  for  winter  stores,  as  it  probably  will  cause  dysentery. 

The  second  shake. — Some  beekeepers  prefer  to  shake  the  bees  first 
onto  frames  containing  strips  of  foundation  as  above  described,  and 
in  four  days  to  shake  the  colony  a  second  time  onto  full  sheets  of 
foundation,  destroying  all  comb  built  after  the  first  treatment  This 
'  insures  better  combs  than  the  use  of  strips  of  foundation,  but  is  a 
severe  drain  on  the  strength  of  the  colony,  and  the  liees  are  far  more 
likely  to  desert  the  hive.  Since  it  is  desirable  to  have  combs  built 
on  full  sheets,  the  best  policy  is  to  replace  any  irregular  combs 
with  full  sheets  of  foundation  or  good  combs  later  in  the  season. 

The  cost  of  shalcing. — If  the  treatment  just  described  is  given  at 
the  beginning  of  a  good  honey  flow,  it  is  practically  equivalent  to 
artificial  swarming  and  results  in  an  actual  increase  in  the  surplus 
honey,  especially  in  the  case  of  comb-honey  production.  The  wax 
rendered  from  the  combs  will  sell  for  enough  to  pay  for  the  founda- 
tion used  if  full  sheets  of  foundation  are  employed.  Since  a  colcny 
so  treated  actually  appears  to  work  with  greater  vigor  than  a  colony 
not  so  manipulated,  the  cost  of  treatment  is  small.  If  treatment 
must  he  given  at  some  other  time,  so  that  the  colony  must  be  fed,  tlie 
cost  is  materially  increased.  In  feeding,  it  is  best  to  use  sugar 
sirup,  or  honey  that  is  known  to  have  come  from  healthy  colonies. 

TRSATMENT  WITH  FULL  SHEETS  OF  FOUNDATION. 

In  order  not  to  have  any  combs  in  the  apiary  built  on  strips  of 
foundation,  some  beekeepers  prefer  to  shake  the  bees  into  a  hive  con- 
taining full  sheets  of  foundation.  In  the  place  of  one  of  these 
frames  there  is  put  in  the  hive  an  old  piece  of  comb — one  that  has 
been  broken  or  which  for  some  other  reason  will  not  further  be  use- 
ful. Into  this  comb  the  bees  soon  place  the  honey  which  they  have 
carried  over  in  their  honey -stomachs,  and  the  second  morning  after 
treatment  the  hive  is  carefully  opened,  with  as  little  confusion  »s 
possible,  and  this  old  comb  is  removed.  As  little  smoke  as  possible 
should  be  used  in  this  operation  and  the  comb  should  be  taken  out 
quickly  in  order  that  the  bees  may  not  again  take  up  the  honey  be- 
fore it  is  removed.  In  the  place  of  the  old  comb  there  is  inserted  a 
new  frame  containing  a  full  sheet  of  foundation  and  the  treatment 
is  complete.  It  will  be  fatal  to  success  if  the  old  comb  ia  not  re- 
moved, for  then  the  disease  will  almost  certainly  reappear. 
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TREATMENT  WITH  BEE-BSCAPB. 

As  a  substitute  for  the  shaking  treatment  just  described,  the  bees 
may  be  removed  from  their  old  combs  by  means  of  a  bee-escape.  The 
old  hive  is  moved  to  one  side  and  in  its  place  is  set  a  clean  hive  with 
clean  frames  and  foundation.  The  queen  is  at  once  transferred  to 
the  new  hive  and  the  field  bees  fly  tiiere  on  their  return  from  the 
field.  The  infected  hive  is  now  placed  on  top  of  or  close  beside  the 
clean  hive  and  a  bee-escape  placed  over  the  entrance,  so  that  the 
younger  bees  and  those  which  later  emerge  from  the  cells  can  leave 
the  contaminated  liive  but  can  not  return  and  therefore  will  join  the 
colony  in  the  new  hive.  If  desired,  the  infected  hive  may  be  placed 
above  the  clean  hive  and  a  tin  tube  about  1  inch  in  diameter  placed 
frcMu  tiie  old  entrance  so  that  the  lower  end  is  just  above  the  open 
entrance  of  the  new  hive.  The  bees  follow  down  this  tube  and  on 
their  return  enter  the  new  hive.  When  all  of  the  healthy  brood  has 
emerged  from  the  infected  combs  the  old  hive  should  be  removed. 
This  treatment  induces  less  excitement  in  the  apiary  and  is  preferred 
by  many  experienced  beekeepers.  Care  should  be  taken  that  the 
old  hive  is  absolutely  tight  to  prevent  robbing.  The  old  hive  and 
its  contents  of  honey  and  wax  are  treated  as  indicated  under  the  shak- 
ing treatment. 

PALL  TREATMENT. 

If  it  is  necessary  to  treat  a  colony  so  late  in  the  fall  that  it  would 
be  impossible  for  the  bees  to  prepare  for  winter,  the  treatment  may 
be  modified  by  shaking  the  bees  onto  combs  entirely  full  of  honey 
so  that  there  is  no  place  for  any  brood  to  be  reared.  This  usually 
will  be  satisfactory  only  after  brood  rearing  has  entirely  ceased. 
Unless  a  colony  is  quite  strong  it  does  not  pay  to  treat  it  in  the  fall, 
but  it  should  be  destroyed  or  united  to  another  colony.  In  case  a 
diseased  colony  dies  outdoors  in  the  winter  there  is  danger  that  other 
bees  may  have  opportunity  to  rob  the  hive  before  the  beekeepers  can 
close  the  entrance.  If  bees  are  wintered  in  the  cellar  it  is  more 
advisable  to  risk  wintering  before  treatment,  for  if  the  colony  does 
die  the  hive  will  not  be  robbed. 


Many  European  writers  in  the  past  have  advocated  the  use  of  vari- 
ous drugs  for  feeding,  in  sugar  sirup,  to  diseased  colonies,  or  tiie 
fumigation  of  contaminated  combs.  In  the  case  of  American  foul- 
brood  it  has  been  found  that  the  drugs  recommended  are  not  of  the 
slightest  value  and  no  time  should  be  wasted  in  their  use. 
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LICE  AND  MANGE  mites  are  the  two  principal  kinds  of 
external  parasites  affecting  hogs.  They  are  injurious  to 
all  classes  of  hogs,  but  the  greatest  losses  occur  in  pigs  and  poorfy 
nourished  hogs  kept  in  insanitary  qusuters. 

The  losses  are  caused  by  irritation,  unthrifty  condition, 
functional  disturbances,  arrested  growth,  low  vitality,  euid 
increased  death  rate. 

Only  one  species  of  lice  cranmonly  edfects  hogs,  and  this 
para^te  obtains  its  food  by  puncturing  the  skin  of  the  host  and 
sucking  blood.  It  can  be  eradicated  by  hand  apphcations, 
spraying,  medicated  hog  wallows,  and  dipping.  Dipping  is  the 
best  method  of  applying  treatment.  Crude-petfoleum  and 
coal-tar-creosote  dips  are  effective  remedies. 

Two  species  of  mange  mites  commonly  affect  hogs.  The 
nature  emd  habits  of  these  mit«s,  the  symptoms  caused  by  each 
species,  and  the  methods  of  control  and  eradication  are  dis- 
cussed in  t^  bulletin.  Crude-pelroleum  and  lime-sulphur 
dips  are  effective  remedies  for  common  or  sarcoptic  mange  of 
hogs. 

Plans  of  hog  wallows  and  dipping  plants,  together  with 
directions  for  building  them  aod  for  dipping  hogs,  are  given. 
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HOG  LICE  AND  HOG  MANGE. 

METHODS  OF  CONTROL  AND  ERADICATION. 

Uakioh  Imsb,  Zoological  Division. 
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HOG  UCE. 
MnvnunoN  and  economic  impobtancb. 

Hog  lice  occur  more  or  less  frequently  on  both  domeeticated  and 
wild  hogs  in  practically  all  parts  of  the  world.  The  parasites  are 
prevalent  in  all  parts  of  the  United  States  where  hogs  are  raised,  and 
live-stock  growers  generally  recognize  them  as  a  pest  that  causes 
considerable  loss  to  the  swine  industry. 

In  obtaining  their  food  the  lice  puncture  the  skin  of  the  host 
animal  and  suck  blood  and  lymph.  A  new  puncture  in  the  skin  is 
made  each  time  a  louse  feeds.  A  single  puncture  causes  consid- 
erable irritation  and  itching,  and  as  each  louse  feeds  at  frequent 
intervals,  the  irritation  and  itching  is  almost  constant  in  cases  of 
gross  infestation.  In  an  attempt  to  relieve  the  intense  itching  the 
infested  animals  scratch  themselves  with  their  feet  and  rub  violently 
agunst  any  convenient  object.  The  frequent  rubbing  destroys 
the  hair  in  patches  and  often  causes  wounds  in  the  skin.  The  lice 
congregate  around  the  abrasions  and  thus  cause  further  irritation  and 
annoyance  to  the  animals. 

lice  may  attack  bogs  of  any  age  or  condition,  and  if  allowed  to 
spread  the  infested  animals  suffer  and  the  owner  loses  in  the  in- 
creased quantity  of  feed  consumed  per  pound  of  gain,  arrested 
growth  of  young  pigs,  and  shrinkage  in  we^ht  of  fattening  hogs. 
When  young  pigs  become  infested  at  an  early  age  from  the  brood  sow 
and  the  lice  are  allowed  to  remain  on  the  animab  until  the  hogs 
are  ready  for  butchering,  the  loss  caused  by  the  parasites  is-a  con- 
siderable item  in  the  cost  of  producing  pork.  Estimates  based  on 
observations  and  limited  experimental  data  fix  the  direct  money  loss 
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ia  such  casee  at  from  2  to  6  per  cent  of  the  market  value  of  the  hog. 
The  indirect  losses  caused  by  lice  are  seldom  taken  into  considera- 
tion, because  on  casual  observation  they  are  not  bo  apparent.  Hogs 
infested  by  huge  numbers  of  lice 
suffer  a  lowering  of  vitality  and 
a  generaUy  unthrifty  condition 
which  renders  them  more  suscep- 
tible to  attack  by  other  parasites 
and  by  contagious  diseases.  The 
damage  and  losses  caused  by  h(^ 
lice  ere  of  sufficient  importance  to 
warrant  the  application  of  treat- 
ment for  their  eradication. 

NATURE  AND  HABITS. 

The  hog  louse,  known  techni- 
cally as    Haemaiofinus  suit,  is  a 
r~.  1.--™  u*,  ,vt-j.  blood  sucking  parasite  and  one  of 

the  largest  of  the  lice  affecting  domestic  animals.  The  fuU-^rown 
female  often  attans  a  length  of  one-fourth  of  an  inch.  The  male 
louse  is  slightly  smaller  and  can  be  distinguished  by  a  black  streak 
on  the  underside  of  the  abdomen  along  the  middle  of  the  last  three 
segments.  The  feet  are  adapted 
for  clasping  the  hairs,  and  the  lice 
travel  sidewise  through  the  hfur  or 
bristles  of  the  hog. 

The  entire  life  cycle  is  passed  on 
the  host.  The  females  deposit  and 
glue  their  eggs  or  "nits"  on  the 
hairs  close  to  the  skin.  This  may 
occur  on  any  part  of  the  body,  but 
the  favorite  locations  are  the  lower 
half  of  the  sides,  around  the  neck, 
shoulders,  and  flanks.  The  female 
lays  from  3  to  6  eggs  a  day  tuid  the 
average  length  of  the  egg-laying 
period  is  about  25  days.  The  aver- 
se number  of  eg^  laid  by  the  fe-  fiq.  a 
male  louse  during  her  lifetime  is  (Pi^w^i^wpt  T » 
about  90.  The  eggs  hatch  on  the  host  in  from  12  to  20  days,  the 
majority  hatching  in  from  12  to  14  days.  The  young  lice  become 
active  soon  after  hatching  and  seek  the  parts  covered  by  tender  skin 
for  feeding.  The  favorite  location  for  young  lice,  especially  during 
col4  weather,  is  the  inside  ()f  the  etiTf  'where  the;^  pftw  congng^ 
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in  large  cliisters  and  where  the  skm  is  tender  and  they  are  protected 
horn  the  cold  and  also  from  the  efforts  of  the  host  to  dislodge  (hem. 
Wben  a  suitable  place  is  found  the  young  louse  punctures  the  skin 
with  its  sharp  mouth  parts  and  sucks  blood  until  satined. 

H(^  lice  do  not  remain  attached  to  the  skin  like  ticks,  but  detach 
after  each  feeding  and  wander  about  through  the  hair  or  remain 
<iuiet,  either  singly  or  in  groups.  They  feed  at  frequent  intervals  and 
develop  r^idly.  The  young  lice  reach  maturity  and  mating  occurs 
whm  they  are  about  10  days  old.  The  femalee  begin  laying  ^ga 
when  they  are  about  12  days  old  and  the  average  length  of  life  is 
about  35  days. 

Except  in  accidental  cases,  h<^  lice  are  found  only  on  hogs,  and 
Uiey  do  not  voluntarily  leave  Hi&i  natural  host.  When  separated 
from  the  animal  they  live  only  two  or  three  days.  The  lice  pass 
readily  from  one  hog  to  another  when  the  flnimalH  come  in  close 
contact.  Practically  all  cases  of  infestation  occur  from  contact  with 
loQsy  ftnimala  and  Qot  from  infected  premises.  Under  reasonably 
good  sanitary  conditions  pens,  corrals,  and  premises  which  have 
contained  louay  hogs  are  not  a  source  of  danger  to  bogs  free  from 
lice.  As  a  precautionary  measure,  however,  and  because  it  is  good 
Baoitary  practice,  all  small  incloeures  which  have  contained  lousy 
hogs  should  be  cleaned  and  disinfected  before  being  used  for  a  new 
lot  of  hogs.  The  litter  and  manure  should  be  removed  and  the  floors 
cleaned,  after  which  the  woodwork-and  floors  should  be  sprayed  with 
a  good  disinfectant.  The  coal-tar-creosote  dips,  diluted  in  accord- 
ance with  instructions  on  the  container,  are  suitable  for  this  purpose. 

HOG  MANGE. 


Scabies  in  hogs,  commonly  known  as  mange,  is  a  term  apphed  to 
two  Gonta^ous  skin  diseases  caused  by  insectlike  parasites  known 
as  "mites,"  which  live  in  the  skin.  The  two  species  of  these  para- 
ffltes  which  affect  hogs  are  classified  in  two  different  genera— tSoi^ 
eopUs  and  Demodex. 

Mangel  mitee  spend  th^  entire  hfe  on  the  host  animal.  In  obtain- 
ing their  food  from  the  tissues  and  blood  of  the  affect«d  animal 
the  parasites  cause  wounds  or  lesions  in  the  skin.  As  each  kind  of 
mite  possesses  distinctive  habits  in  its  manner  of  feeding  and  other 
activities,  the  nature  and  location  of  the  lesions  caused  by  them  are 
more  or  less  characteristic.  The  sarcoptic  mites,  which  cause  com- 
mon h(^  mange,  burrow  into  the  skin,  each  female  making  a  separate 
galWy  in  which  she  lays  her  eggs.  The  skin  over  and  around  the 
burrow  or  gallery  becomes  irritated  and  inflamed  and  a  small  cone- 
shaped  swelling  is  formed.  The  demodectic  mites,  which  cause 
^emodectic  or  foUicular  mange,  are  very  small  and  in  appearance 
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somewhat  like  microscopic  worms.  They,  live  in  colonies  or  groups 
in  the  hair  follicles  and  sebaceous  glands  and  cause  small,  spherical, 
hard  swellings. 

SABCOPnC  OR  COMMON  MANCS. 

Sarcoptic  or  common  mange  occurs  in  hogs  in  the  United  States 
much  more  freqtiently  than  the  follicular  variety.     Although  the 
disease  has  not  become  highly  prevalent  in  any  one  section,  it  seems 
to  he  increasing  throughout  the  Corn- 
Belt    States.     Other    sections   of  the 
country',  even  those  parts  of  the  West 
where  a  comparatively  small  number 
of  hogs  are  raised,  have  more  or  less 
hog  mange.    Traffic  in  breeding  stock 
evidently  has  been  an  important  fac- 
tor in   spreading  the  disease.      Like 
scab  in  other  species  of  animals,  hc^ 
mange  spreads  rapidly  under  favor- 
able  conditions  unless  active  measures 
are  taken  for  its  control.     Although 
pigs,  young  growing   stock,   and   old, 
poorly  nourished  animals  of  low  vital- 
ity suffer  most  from  the  ravages  of 
mange,     the     disease     often     attacks 
vigorous,  mature  hogs  and  causes  great 
losses.    The  losses  are  caused  by  irri- 
tation, arrested  growth,  imthrifty  con- 
dition, decreased  vitahty,    functional  disturbances,  and  increased 
death  rate.     The  disease,  however,  can  be  eradicated,  and  if  proper 
methods  are  adopted  before  it  becomes  advanced  the  losses  can  be 
reduced  to  a  minimum. 

Thb  Sakcoptic  Manqb  Mitb. 

The  mites  which  cause  sarcoptic  mange  are  small,  whitish-colored 
parasites  known  technically  as  Sarcoptes  acahiei  suis.  The  mature 
female  measures  about  one-fiftieth  and  the  male,  about  one-sixtieth 
of  an  inch  in  length.  Althoi^h  they  are  visible  to  the  naked  eye, 
particularly  if  placed  on  a  dark  background,  it  is  advisable  to  tise 
a  low-power  minifying  glass  in  examining  scrapings  or  material 
suspected  of  containing  the  mites.  The  general  form  of  the  body 
is  round  and  the  bluntly  rounded  head  is  as  broad  as  it  is  long.  When 
mature  these  mites  have  four  pairs  of  short,  thick  legs,  the  fourth 
pair  and  usually  the  third  pair  not  extending  beyond  the  margin  of 
the  l»ody.  A  conspicuous  feature  under  a  high-power  microscopo  is 
the  presence  of  a  considerable  numl>er  of  short,  backward-projecfJog 
spines  on  the  upper  surface  of  the  body. 
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The  entire  life  cycle  is  passed  on  the  body  of  the  host  animal. 
The  mites  penetrate  through  the  upper  layer  of  the  skin  and  excavate 
burrows  or  galleries  in  which  tlie  eggs  are  laid.  Each  female  may 
lay  from  10  to  25  e^s  during  the  egg-laying  period,  which  probably 
lasts  from  12  to  15  days,  after  which  the  female  dies  in  her  burrow. 
The  e^s  hatch  in  from  3  to  10  days  and  the  young  mites  after  passing 
through  several  molts  reach  maturity  and  begin  laying  eggs  in  10 
or  12  days.  As  the  surface  of  the  skin  con.stantly  is  wearing  away 
and  being  renewed  from  below,  the  young  mites  are  close  to  the 


Fio.  4.— A  cau  of  hog  manca  In  tha  aorly  staees  o[  ths  ^Jlseasa. 

surface  when  they  hatch  out.  They  escape  from  their  shallow 
burrows  and  form  new  ones  in  which  they  in  turn  deposit  their  ^gs. 
As  the  average  period  of  incubation  on  the  animal  is  about  4  days 
and  the  average  period  after  hatching  until  egg  laying  h^ins  is 
about  11  days,  a  new  generation  of  mature  mites  may  be  produced 
about  every  15  days. 


Sarcoptic  mange  of  hogs  may  start  on  any  part  of  the  body  but 
in  the  early  stages  of  the  disease  the  lesions  usually  are  found  on  the 
head,  around  the  eyes,  nose,  or  ears.  From  these  parts  it  spreads 
over  the  neck  and  shoulders  and  along  the  back  and  sides,  finally 
involving  the  entire  body.  ^-^  . 
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The  parasites  penetrate  the  upper  layer  of  skin,  each  one  fonnbg 
a  separate  burrow  or  gallery  in  which  it  lives.  The  presence  of  the 
mites  on  the  "quick"  or  sensitire  tissues  causes  great  irribation  and 
the  skin  over  and  around  each  burrow  becomes  inflamed  and  swollen. 
These  swollen  areas  are  somewhat  larger  than  pinheads  and  often 
have  a  yellowish-colored  granule  of  dried  serum  adhering  to  thetn. 
As  the  mites  multiply,  the  diseased  area  increases  and  the  granular 
or  raised  areas  become  closer  together.    The  hair  over  the  affected 


Fia.  0.— A  COM  ol  ftdvBuced  bog  mange  sliowInK  wrtukkd  owtUtloii  at  BklD. 

part  stands  erect  and  some  of  it  drops  out  or  is  rubbed  off,  though 
usually  a  few  scattering  hairs  remain  even  iu  advanced  cases.  Tlie 
affected  areas  of  skin  often  take  on  a  dry,  sctu-fy,  or  leathwlilie 
ap[>earance,  especially  when  the  mites  are  not  very  active.  Such 
cases  are  known  as  the  dry  form  of  mange,  and  in  this  form  the  rub- 
bing of  the  animal  often  has  a  sort  of  polishing  effect  upon  the  dead 
scales  of  the  skin  and  the  dried  serum,  and  tbe  affected  areas  may 
have  a  dry,  slightly  glistening,  silver-gray  appearance. 

The  intense  itching  causes  the  animal  to  scratch  and  rub  the 
affected  parts  until  the  skin  becomes  raw.  Tbe  mechanical  injury 
thus  caused  results  in  a  running  together  of  the  small  granular  areaa 
and  lai^e  scabs  aro  formed.  The  large  scabs,  which  are  firml; 
attached  to  the  underlying  skin,  often  are  broken  by  the  movements 
of  the  animal  and  blood  and  serum  ooze  out  of  the  cracks.  The  sur- 
face of  the  lesion  may  have  a  dry,  peorl^ray  appearance  or  it  maybe 
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moist  and  stained  a  reddish  yellow  by  blood  and  serum.    In  chronic 
cases  the  odor  from  the  moist  form  sometimes  is  very  offensive. 

As  the  disease  advances  the  skin  becomes  more  or  less  bare  and  is 
hard,  greatly  thickened,  and  thrown  into  wrinkles  or  folds.  The 
farrows  formed  by  the  wrinkles  are  thickly  inhabited  by  mites  and 
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scrapings  taken  from  the  bottom  of  a  fold  usually  contain  the  para- 
sites in  abundance.  In  severe  cases  the  animals  rapidly  lose  flesh, 
become  emaciated  and  greatly  weakened,  and  unless  properly  treated 
many  of  them  will  die. 

The  most  certain  diagnosis  consists  in  finding  the  mites,  which 
are  the  sole  cause  of  the  disease.  On  account  of  their  burrowing 
habits  the  parasites  often  are  difficult  to  find,  especially  in  the  early 
stages  of  the  disease.  By  scraping  the  affected  area  with  a  blunts 
edged  knife  until  the  blood  fiows  and  examining  the  scrapings  in  the 
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warm  sunshine  or  near  artificial  heat  under  a  low-power  magnifying 
glass  the  mites  may  he  found.  In  douhtful  cases  the  scrapings  may 
be  steeped  in  a  10  per  cent  solution  of  caustic  potash  and  examined 
under  a  microscope. 

CoNTAoiovBNBBa  OP  CoHMON  Mange. 

Sarcoptic  or  common  mange  of  hogs  is  contagious  and  is  usually 
spread  by  direct  contact  with  infected  animals.  The  disease  is 
readily  transmissible  to  man  and  also  from  hogs  to  some  other  species 
of  animals,  but  in  such  cases  the  mites  generally  live  only  a  limited 
time  on  the  new  host.  The  disease  may  persist  in.  man,  however, 
for  30  days  or  longer  and  cause  extreme  annoyance.  It  is  advisable, 
therefore,  to  bathe  and  change  clothing-  as  soon  as  possible  after 
handling  mangy  hogs. 

As  the  sarcoptic  mites  live  in  their  burrows  they  do  not  spread  to 
other  animals  so  rapidly  as  those  varieties  which  live  solely  on  the 
surface  of  the  skin,  but  on  account  of  the  hogs'  habit  of  sleeping  in 
close  contact  with  one  another  the  disease  often  makes  great  headway 
in  herds  confined  in  pens  or  stables.  The  infection  spreads  rapidly 
under  various  insanitary  conditions,  such  as  crowded  or  unclean 
quarters,  exposure  to  cold,  inclement  weather,  insufficient  feed  of 
poor  quality,  or  any  other  circumstance  tending  to  lessen  the  vitality 
or  functional  activities  of  the  animals.  The  spread  of  the  disease  fa 
not  limited  to  any  one  season  of  the  year,  although  healthy  hc^ 
seldom  become  infected  during  the  summer  months,  especially  if 
they  have  access  to  green  succulent  feed  and  are  kept  in  open  lots 
or  fields  where  they  are  exposed  to  the  sunshine. 

Hogs  of  all  classes,  ages,  and  conditions  are  susceptible  to  sar- 
coptic mange,  but  usually  the  disease  does  not  spread  rapidly  in 
well-fed,  vigorous  animals  kept  in  sanitary  quarters.  The  weak, 
unthrifty  animals  are  the  first  to  show  lesions  of  the  disease  after 
exposure  to  the  infection  and  the  mites  spread  from  them  to  other 
hogs  with  which  they  come  into  contact.  Visible  lesions  of  mwige 
may  develop  in  from  15  to  45  days  after  exposure,  or  a  much  longer 
time  may  elapse  before  the  exposed  hogs  show  indications  of  infection. 
Cases  of  mange  may  become  generalized  in  6  weeks,  or  a  much  longer 
time  may  elapse  before  the  lesions  spread  to  any  great  extent. 

One  or  more  attacks  of  the  disease  do  not  confer  immunity,  and 
after  the  disease  has  been  cured  the  animals  may  become  reinfected 
by  contact  with  infected  hogs  or  po^ibly  by  confinement  in  small 
inclosures  in  which  mangy  hogs  have  recently  been  kept.  While 
practically  all  cases  of  hog  mange  seem  to  originate  from  contact 
with  infected  animals,  the  possibility  of  animals  becoming  infected 
from  infected  premises  should  not  be  overlooked.  Although .  the 
mite  will  not  reproduce  itself  except  on  the  bodies  of  animals,  it  is 
able  to  live  for  two  or  three  weeks  when  removed  from  hogs,  sod 
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under  favorable  coaditions  may  live  much  longer.  Dislodged  e^^ 
which  drop  in  moist,  protected  places  may  retain  their  vitality  for 
from  two  to  four  weeks  during  mild  weather.  In  dry  places  exposed 
to  bright  sunshine  the  mites  and  ^g^  are  destroy^  in  a  few  days. 

While  the  results  of  a  laige  number  of  experimeots  indicate  that 
hoga  do  not  contract  mange  from  infected  premises,  nevertheless,  in 
actual  practice,  cases  occur  which  seemingly  can  be  explained  on  no 
other  ground.  It  is  advisable,  therefore,  to  clean  and  disinfect  all 
hc^  bouses,  pens,  sheds,  or  small  inclosures  in  which  mangy  ht^s 
have  been  confined  before  using  them  for  healthy  h<^.  Remove  aJl 
litter  and  manure,  cleaning  down  to  a  smooth  surface,  then  spray 
all  walls,  woodwork,  and  floors  with  a  good  disinfectant.  The  coal- 
tfu--creosote  dips  and  doinfectants  diluted  in  accordance  with  in- 
structions on  the  containers  are  suitable  for  this  purpose.  The  manure 
or  litter  from  infected  pens  or  buildings  should  be  spread  on  the 
ground  and  jJowed  under  or  disposed  of  in  such  manner  that  hogs 
can  not  come  into  contact  with  it,  and  all  troughs  and  implements 
used  in  the  infected  inclosures  should  be  immersed  or  washed  in 
the  disinfectant. 

IKftKMMCnC  (HXUCVUS)  lUMQE. 

Demodectic  or  follicular  maoge  of  h<^  is  caused  by  minute  worm- 
like mites  known  technically  as  Demodex  phyUoides  or  Demodex 
foUicidoram  suis.  Similar  follicle  mites  occur  in  dogs,  cattle,  and 
other  animals,  and  also  in  man.  The  parasites  are  truly  microscopic 
in  size,  the  full-grown,  female  measuring  approximately  one  one- 
hundredth  of  an  inch  in  length.  They  penetrate  into  tiie  hair  fol- 
licles and  sebaceous  ^ands  of  the  sldn,  where  the  entire  life  cycle  is 
completed.  When  present  in  small  numbers  they  apparently  cause 
die  animal  no  serious  inconvenience,  but  occasional^  tbey  increase 
rapidly  and  cause  well-marked  lesions  in  the  skin  of  the  affected 
animaL    The  disease  is  contagious  to  all  classes  of  hogs. 

The  lesions  usually  appear  first  on  the  snout  or  uxiund  the  eye- 
lid?  and  spread  slowly  from  these  parts  over  the  undeiside  of  the 
neck,  breast,  abdomen,  inner  sides  of  the  hind  l^s,  and  other  parts 
of  the  body  where  the  skin  is  thin  and  tender.  The  back  and  upper 
part  of  the  sides  where  the  skin  is  thick  and  tough  usually  are  not 
affected.  In  the  early  stages  of,the  disease  the  affected  sldn  may  be 
red  and  scfurfy,  and  small,  hard,  nodular  lumps  ranging  in  edze  from 
that  of  a  piohead  to  that  of  a  hazelnut  appear  in  the  sldn.  The  nod- 
ides  may  be  dark  red  or  they  may  be  light  red  with  a  whitish  or 
cream-colored  center.  As  the  disease  advances  the  nodules  break 
and  discharge  a  creamlike  pus  or  lumps  of  matter  of  a  cheesehke 
consistence.  Two  or  more  of  the  nodules  may  break  and  run  together, 
forming  suppurating  cavities. 

There  is  no  known  specific  ctU'e  for  demodectic  mange,  although 
frequent  dippings  in  crude  petroleum  check  the  progress  of  the 
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disease  and  heal  many  of  the  old  lesions.  Herds  in  which  demo- 
dectic  mange  appears  should  be  dipped  in  or  treated  with  erode  petro- 
leum, and  any  animals  having  advanced  cases  which  do  not  respond 
to  treatment  should  be  killed.  The  remainder  of  the  herd  should  be 
fattened  for  market  and  disposed  of  and  the  premises  cleaned  and 
disinfected  before  being  restocked  with  healthy  hogs.  The  cleaning 
and  disinfecting  of  premises  occupied  by  hogs  infected  with  follicular 
mange  should  be  performed  in  the  same  manner  as  for  sarcoptic 
mange. 

TBEATHENT  FOR  UCE  AND  MANGE. 

The  five  commonly  used  methods  of  applying  treatment  for  ex- 
terna\  parasites  of  hogs  are  (1)  hand  applications,  (2)  spraying,  (3) 
hog  oilers,  (4)  medicated  wallows,  and  (5)  dipping.  The  best  method 
to  adopt  naturally  depends  upon  the  number  of  hogs  to  be  treated, 
the  season  of  the  year,  the  remedies  selected,  and  the  facilities  avail- 
able. While  both  mange  and  lice  can  be  eradicated  by  proper  hand 
applications,  this  method  of  applying  treatment  is  practicable  only 
when  a  few  hogs  are  to  be  treated. 

If  no  dipping  vats  or  wallows  are  available  or  if  the  weather  is  too 
cold  for  dipping,  hand  applications  are  beneficial  in  checking  the 
spread  of  hce  or  mange  until  the  weather  is  suitable  and  arrange- 
ments can  be  made  for  dipping.  Treatment  of  hogs  in  a  dipping  rat 
or  in  medicated  wallows  during  the  mild  weather  of  autumn  is  a  good 
insurance  against  the  risk  of  loss  from  mange.and  lice  and  the  prob- 
able additional  expense  of  winter  treatment.  In  applying  treatment 
for  either  mai^e  or  lice  the  entire  herd  should  be  treated  whether  all 
the  animals  show  infection  or  not. 

HAND  APPUCATIONS. 

On  account  of  the  difficulty  of  restraining  hogs  and  of  covering  the 
entire  surface  of  the  body  by  hand  applicattoos,  this  method  of  ap- 
plying treatment  should  be  used  only  as  a  temporary  makeshift  until 
the  animals  can  be  dipped  or  treated  in  wallows.  The  following 
remedies,  when  apphed  by  hand,  have  proved  to  be  effective  for  lice 
and  mange:  (1)  C^de  petroleum,  (2)  cottonseed  oil  and  kerosene, 
equal  parts,  and  (3)  kerosene  and  lard  mixed  in  the  proportion  of 
one-haJf  pint  kerosene  to  1  pound  of  lard.  These  remedi^  may  be 
applied  with  a  brush,  mop,  or  cloth  and  they  should  be  distributed 
in  a  thin,  even  coating  over  the  entire  surface  of  the  head  and  body, 
including  the  inner  surfaces  of  the  ears  and  between  the  thighs. 
When  treatment  is  being  appUed  for  mange  special  care  should  be 
taken  to  see  that  all  spots  of  scab  are  well  coated.  Freshly  oiled  or 
greased  hogs  should  not  be  moved  rapidly,  exposed  to  bright  siin- 
ahine,  or  allowed  to  become  chilled,  as  injury  to  the  animRlti  may 
result.  C.ooolc 
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Crude  petroleum  is  the  most  effectire  known  remedy  for  lice  and 
mange  and  on  account  of  its  spreading^  adhesive,  and  protectire  qual- 
ities it  is  the  most  suitable  for  use  in  hand  applications.  It  tn&y  be 
applied  with  a  can  having  a  flattened  spout  or  from  an  ordinary  sprink- 
ling can  having  large  holes  in  the  sprinkler.  The  practice  of  throwing 
feed  on  the  ground  and  sprinkling  oil  on  the  hogs  while  they  are 
eating  is  not  reconmiended,  because  more  or  less  of  the  oil  falls  on 
the  feed  and  is  consumed  by  the  animals.  A  better  method  is  to 
restrain  the  hogs  during  the  application  of  the  oil  by  crowding  them 
in  small  pens  or  inclosures.  When  the  oil  is  applied  by  sprinkling 
or  pouring,  it  usually  does  not  reach  the  inner  surface  of  the  ears, 
which  should  be  given  supplementary  treatment  with  a  swab  that 
has  been  dipped  in  the  oil. 

SPBAVtNG. 

Spraying  is  not  so  economical  or  effective  as  dipping  because  of  the 
difficulty  of  thoroughly  wetting  hogs  with  a  spray  from  an  ordinary 
spray  nozzle.  Much  of  the  dip  runs  off  and  is  wasted,  and  unless 
plenty  of  it  is  used  and  the  sprayit^  is  continued  until  all  parts  arc 
well  soaked  the  treatment  will  not  be  effective.  Mange  and  lice  can 
be  eradicated  by  spr&ying,  however,  if  the  work  is  done  properly. 
An  ordinary  hand  spray  pump  is  suitable  for  the  purpose,  or  where 
an  orchard-spraying  outfit  is  available  it  may  be  tued.  Any  of  the 
dips  recommended  for  scab  may  be  applied  in  the  form  of  a  spray 
and  the  interval  between  sprayings  should  be  the  same  as  those 
between  dippings. 

HOG  OILEBS. 

Hog  oilers  or  rubbing  posts  are  devices  so  arranged  that  when  a 
h(^  rubs  against  them  a  small  quantity  of  oil  is  deposited  on  or  near 
the  spot  of  skin  being  rubbed.  They  may  be  divided  into  two  gen- 
eral classes:  (1)  Homemade  rubbing  posts  and  (2)  the  patented  hog 
oilers.  The  first  usually  consists  of  a  post  set  firmly  in  the  ground 
and  wrapped  securely  with  gunny  sack  or  rope  tliat  is  kept  saturated 
with  oil.  The  oil  is  poured  over  the  post  covering  from  time  to  time 
or  a  can  of  oil  is  fastened  to  the  top  of  the  post  and  the  rope  or  gunny 
sack  is  kept  saturated  by  fastening  the  upper  end  in  the  vessel  of  oil. 
There  are  various  types  of  patented  hog  oUera  on  the  market  and 
many  hog  growers  in  the  Corn-Belt  States  have  one  or  more  of  them_ 
in  their  hc^  lots. 

When  a  h<^  desires  to  rub  itself  it  does  not  go  to  a  rubbing  post  or 
hog  oiler  unless  it  happens  to  be  close  to  one,  but  it  rubs  against  the 
first  convenient  object  it  finds.  At  best  only  a  limited  area  of  skin 
is  covered  with  oil  when  a  hog  rubs  against  an  oiler;  consequently  the 
various  oiling  devices  are  not  successful  in  eradicating  external  para- 
sites. When  the  oil  containers  are  kept  supplied  with  oil  and  the 
machine  not  allowed  to  become  clogged  with  mud,  the  use  of  hog 
oilers  tends  to  lessen  the  spread  of  lice  and  mange,  but  they  should 
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not  be  depended  upon  to  effect  eradication  or  even  to  prevent  the 
losses  caused  by  gross  infestation  of  mange  mites  or  lice. 

MEDICATED  BOG  WALLOWS. 

The  instinctive  habit  of  the  hog  to  wallow  in  water  when  the 
weather  is  warm  may  be  t^en  advantage  of  in  applyii^  treatment  for 
external  parasites.  By  medicatii^  the  water  in  properly  constructed 
wallows  remedies  for  lice  and  mange  may  be  applied  in  a  satisfactory 
manner  with  a  minimum  expenditm'e  of  money,  time,  and  labor. 
If  the  results  from  the  use  of  medicated  wallows  are  to  be  satisfactory, 


however,  it  is  necessary  to  consider  the  nature  and  habits  of  the 
animals  to  be  treated  and  plan  accordingly. 

If  conditions  are  such  that  hogs  may  exercise  choice  in  the  matter, 
they  invariably  select  shallow  water  in  which  to  wallow.  When  a  hog 
wades  into  water  it  apparently  tries  to  measure  the  depth  and  leani 
the  nature  of  the  bottom  by  submerging  its  nose  and  face,  and  if  the 
water  is  too  deep  the  animal  may  squat  on  its  haunches  or  assume  a 
recumbent  attitude,  resting  on  its  chest  and  abdomen  with  the  legs 
folded  under  and  the  head  elevated,  but  it  does  not  lie  down  on  its 
side.  If  the  water  is  sufficiently  shallow  so  that  the  nostrils  can  be 
kept  above  the  surface  of  the  liquid  easily  the  hog  lies  down  on  its 
side  and  rolls  and  then  gets  up  and  repeats  the  operation  on  the  other 
side  until  the  entire  surface  of  the  body  is  wet.  As  a  volume  of  liquid 
is  displaced  when  a  hog  lies  down  in  the  wallow  the  water  line  is 
raised  accordingly  and  the  greater  the  number  of  hogs  lying  in  the 
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wallow  at  one  time  the  higher  the  water  line  is  raised.  The  proper 
depth  of  liquid  in  the  wallow,  therefore,  depends  upon  the  size  and 
number  of  hogs  using  the  wallow. 

For  pigs  weighing  from  40  to  SO  pounds  the  wallow  should  be 
charged  with  liquid  to  a  depth  of  about  3  inches.  For  bogs  weighing 
from  80  to  150  pounds  about  4  inches  of  liquid  is  sufficient.  The 
depth  may  be  increased  to  5  or  6  inches  for  heavier  hogs,  but  the 
medicated  liquid  in  the  wallow  should  never  be  so  deep  that  the  bogs 
are  afraid  to  lie  down  and  wallow  in  it.  When  only  one  wallow  is 
available  for  a  nuxed  lot  of  h(^  of  tbtioub  sizes  from  3  to  4  inches  of 
liquid  will  give  better  results  than  a  greater  depth.  The  water  should 
always  be  shallow  and  no  medicine  added  untU  the  hogs  have  become 
well  accustomed  to  using  the  wallow.  After  the  habit  of  using  the 
wallow  is  well  fixed,  which  usually  requires  3  or  4  days,  the  depth 
may  be  increased  if  necessary  and  the  medicaments  added. 

The  wallow  should  not  be  kept  medicated  continuously,  as  the  medi- 
cament when  appUed  too  often  is  liable  to  cause  irritation  and  the 
ht^  may  refuse  to  use  the  wallow  after  a  few  days.  In  from  24  to 
48  hours  after  the  liquid  in  the  wallow  has  been  medicated  all  hogs 
probably  will  be  well  soaked  and  the  wallow  should  be  drained  and 
cleaned  and  recha^ed  with  water  only.  Medicaments  may  be  added 
every  week  or  ten  idays  until  the  desired  results  are  obtained. 

H(^  are  liable  to  drink  from  the  wallows  imless  the  water  is  de- 
natured by  some  substance  distasteful  to  them.  Because  of  its 
denaturing  quaUties,  its  tendency  to  spread  over  the  surface  of  the 
body,  and  its  effectiveness  as  a  remedy  for  external  parasites,  crude 
petroleum  is  the  most  suitable  dip  for  use  in  hog  wallows.  In  using 
it  in  wallows  add  about  1  pint  for  each  pig  and  about  1  quart  for  each 
h(^.  Observe  whether  all  the  nnimala  use  the  wallow  and  whether 
their  bodies  are  well  coated  with  the  oil.  If  all  are  not  well  coated 
add  more  oil  to  the  wallow. 

The  oil  floating  on  the  siirface  of  the  water  limits  or  prevents 
evaporation  and  if  the  wallow  is  exposed  to  the  direct  rays  of  the  sun 
during  the  hot  Bonimer  months  the  water  becomes  heated  to  such  a 
d^p^e  that  the  hogs  will  not  lie  in  it.  It  is  advisable,  therefore,  to 
construct  a  shade  over  the  wallow  or  to  add  the  oil  in  the  eveoing. 
Oil  added  after  sundown  usually  is  carried  out  on  tiie  bodiee  of  the 
hogs  before  noon  of  the  next  day. 

A  shady,  well-ventilated  place  should  be  provided  for  freshly  oiled 
hc^s.  All  wallows  should  be  drained  and  cleaned  as  often  as  neces- 
sary to  keep  them  and  the  surroundings  in  good  sanitary  condition. 

DIPFtNG. 

Dipping  consists  in  immersing  animals  in  a  medicated  liquid 
that  will  kill  the  parasites.  It  is  the  most  effective  known  method 
of  applying  treatment.  Dipping  plants  are  usually  arranged  so 
that  the  hogs  enter  one  end  of  the  vat  filled  with  dip,  swim  through, 
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and  leave  the  vat  at  the  opposite  end.  During  dipping,  the  liquid 
in  the  vat  should  he  from  40  to  4S  indies  deep,  which  is  sufficient  to 
swim  the  tallest  animal.  The  quantity  of  dip  necessary  to  complete 
the  work  should  be  ascertained  and  materials  stjfficient  to  make 
that  quantity  provided  before  the  work  of  preparing  the  dip  is  begun. 
The  average  100-poimd  hog  will  carry  out  and  retain  from  1  to  1\ 
pints  of  dipping  solution  and  ftiU-grown  hogs  will  retain  about  1 
quart.  The  total  estimated  quaoUty  of  dip  which  the  animals 
carry  out  and  retain  plus  what  is  required  to  charge  the  vat  should 
equal  the  total  quantity  required  to  complete  the  work  if  none  is 
lost  by  leakage  or  otherwise. 

The  capacity  of  the  vat  is  usually  calculated  in  the  following 
manner:  Multiply  the  average  length  in  inches  by  the  average  width 
in  inches,  then  the  product  by  the  depth  in  inches;  this  will  ^ve 
approximately  the  number  of  cubic  inches  of  space  to  be  Slled  with 
dip.  Divide  this  by  231  (the  number  of  cubic  inches  in  a  gallon), 
and  the  result  will  be  approximately  the  number  of  gallons  of  dip 
required  to  charge  the  vat.  To  obtain  the  average  length  add  the 
length  at  the  bottom  to  the  length  at  the  top  (that  is,  at  the  line  to 
which  the  vat  is  to  be  filled),  and  divide  the  sum  by  2.  Obtain  tiie 
average  width  in  the  same  manner.  The  depth  should  be  taken  at 
the  middle  of  the  vat,  and  should  be  from  the  bottom  to  dip  line 
only  and  not  to  the  top  of  the  vat.  Likewise,  in  determining  the 
length  and  width,  measure  only  the  space  to  he  filled  with  liquid 
and  not  above  that  line.  The  capacities  of  any  tanks  that  are  used 
are  obtained  by  a  like  process.  Gauges  or  rods  should  be  prepared 
and  marked  to  show  the  number  of  gallons  at  various  depths  in  the 
vat  and  tanks. 

After  the  vat  is  filled  to  the  required  depth  with  any  of  the  dipe 
except  oil,  the  contents  should  be  mixed  well  by  stirring,  in  order  that 
the  dip  may  be  of  uniform  strength  and  temperature  throughout.  A 
good  method  of  stirring  the  dip  is  to  take  a  pail  or  empty  dip  con- 
tainer  in  which  a  wire  bail  has  been  fastened,  attach  a  rope  or  dipping 
fork  to  the  bail,  allow  the  vessel  to  fill  and  partially  sink,  then  drag 
it  rapidly  from  one  end  of  the  va£  to  the  other,  repeating  the  opera- 
tion several  times. 

Before  banning  operations  the  pens,  chutes,  shde  board,  vat,  etc., 
should  be  examined  for  projecting  naUs,  broken  boards,  or  any  object 
that  may  pimcture  or  wound  the  hogs,  as  the  dip  may  injure  those 
having  fresh  wounds.  Before  bringing  the  hogs  to  the  vat  they  should 
be  watered,  so  they  will  not  be  thirsty  at  the  time  of  dipping.  They 
should  be  handled  as  carefully  as  possible  and  pigs  should  be  "cut 
out"  and  dipped  separately  from  the  full-grown  hogs.  To  prevent 
the  hogs  from  pihng  up  and  drowning  in  the  dip  a  gate  or  other 
means  of  checking  them  and  allowing  them  to  pass  only  as  there  is 
room  in  the  vat  should  be  provided  in  the  chute  at  the  intake  to  ias 
vat. 

lyCOOglC 
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Men  with  dipping  forks  (fig.  8)  should  be  stationed  along  the  vat  to 
render  assistance  and  to  keep  each  animal's  body  submerged  while 
it  is  swimming  through  the  Tat.  The  head  of  each  animal  should  be 
completely  submerged  at  least  once  before  it  learee  the  vat.  When 
the  heads  are  ducked  the  air  inclosed  in  the  eais  may  prevent  the  dip 
from  wetting  their  inner  surfaces  or  coming  into  contact  with  hce 
or  mange  in  the  lower  folds.  Care  should  be  taken,  therefore,  to  see 
that  the  dip  enters  the  eais  of  each  animal  as  it  passes  through  the 
vat.  This  may  be  accomplished  by  slowly  pushing  the  bead  low 
enough  in  the  dip  so  that  the  liquid  flows  into  the  ear  from  the  under- 
side while  the  air  escapes  at  the  top.  Splashing  the  dip  with  a 
broOm  over  and  into  the  ears  of  the  animals  as  they  swim  through 
the  vat  is  also  a  satisfactory  method.  Pipping  forks  for  handling  the 
animals  in  the  vat,  keejang  the  body  submei^ed, 
and  ducking  the  head  may  be  purchased  ready-    f^J  OO 

made  or  nkay  be  made  to  order  by  a  blacksmith. 
(Fig.  8.) 

After  the  hogs  leave  the  vat  they  should  be 
held  in  draining  pens  or  chutes  until  all  surplus 
dip  has  drained  ofif  them.  They  should  not  be 
driven  long  distances  or  ccnnpelled  to  move 
rapidly  within  24  hoiirs  or  even  longer  after 
dipping,  as  injury  may  result  frran  too  much 
exercise  or  overheating  shortly  after  dipping, 
especially  if  oil  is  used. 

Hogs  should  not  be  dipped  in  stale  dip  that  has 
been  used  and  then  allowed  to  stand  for  a  long  Fia.s.-T«ait7ksoc  (Up- 
time. The  dip  in  the  vat  should  be  changed  as  ''"^  '^ 
soon  as  it  becomes  filthy,  r^ardless  of  the  number  of  animals  that 
may  have  been  dipped  in  it.  In  cleaniog  the  vat  the  entire  con- 
tents, including  the  sediment  and  foreign  matter,  should  be  re- 
moved. 

I>IP8  FOB  Hoos. 

In  selecting  a  dip  for  external  parasites  of  the  hog  the  effective- 
ness -of  the  dip,  the  effect  on  the  animals,  the  cost  of  materials  and 
labor,  and  the  number  of  applications  necessary  to  effect  eradication 
are  important  factors  to  be  considered.  The  less  the  number  of 
applications  necessary  to  produce  the  desired  results  the  greater  the 
saving  will  be  in  time,  money,  and  labor.  While  there  are  several 
dips  on  the  list  recommended  for  lice  and  mange,  crude  petroleum  is 
the  only  one  that  will  eradicate  both  lice  and  mange  with  one  dip- 
ping. When  crude  petroleum  is  used  for  dipping  no  heating  equip- 
ment is  necessary  and  any  kind  of  reasonably  good  water  may  be 
used.    The  oil  does  not  apparently  injure  hogs  if  the  freshly  oiled 


18  Farmers'  Bulletin  i085. 

animals  receive  proper  care  and  attention.  Crude  petroleum  is  the 
most  effective  and  economical  koonn  dip  for  mange  and  lice,  and 
when  it  can  be  obtained  its  iiae  is  recommendetl  in  preference  to  the 
other  dips  deacribed. 

Crupb-Petbolbvu  Dips. 

Unprocessed  crude  petroleum  is  the  natural  crude  oil  which  has  not 
been  aubjected  to  any  manufacturing  proceas,  and  it  is  probably  the 
most  effective  crude-oil  dip.  However,  processed  crude  petroleum, 
known  to  the  trade  as  fuel  oil,  which  is  the  residue  from  the  manu- 
facture of  gasoline  and  other  li^t  hydrocarbons,  is  commonly  used 
as  a  hog  dip  and  it  is  effective  m  Eradicating  lic«  and  mange.  Proc- 
essed crude  oils  vary  greatly  in  the  number  and  relative  percentages 
of  their  constituents  and  consequently  in  their  consistence.  As  a 
rule,  the  thinner  the  processed  crude  oil  is  the  better  it  is  as  a  dip  for 
ht^.  The  thick,  heavy  residue  left  after  the  extraction  of  the 
lubricating  oils  is  not  suitable  for  use  as  a  dip. 

Small  quantities  of  dbtillate  are  sometimes  added  to  fuel  oil  and 
the  product  sold  at  a  high  price  as  a  special  oil  having  a  high  degree 
of  efficacy  in  eradicating  mange  and  lice.  The  effectiveness  of  fuel 
oil  for  mange  may  possibly  be  increased  slightly  by  adding  kerosene 
in  the  proportion  of  about  1  quart  to  each  6  gallons  of  crude  oil,  but 
it  is  not  necessary  and  it  is  needless  to  pay  the  high  prices  for  the 
so-called  specially  prepared  oils.  There  are  also  on  the  market 
several  proprietary  brands  of  crude-petroleum  dip  consisting  of  proc- 
essed crude  oil  to  which  other  ingredients  have  heen  added.  They 
usually  are  effective  but  cost  more  than  the  tmmedicated  crude  oil. 

In  dipping  hc^  in  crade-petroleum  dip,  fill  the  vat  with  water  to 
within  about  6  or  8  inches  of  the  dip  line,  after  which  add  the  oil. 
The  oil  floats  on  the  water,  forming  a  layer  from  6  to  8  inches  deep, 
depending  on  the  quantify  added,  and  as  the  b(^  swim  through  the 
vat  their  bodies  become  coated  with  the  oil.  The  oil  dips  are  used 
cold  and  one  dipping  usually  is  sufficient  to  eradicate  lice  or  mange. 
When  crude-oil  dip  .is  used  it  is  not  necessary  to  retu^  the  prc^reea 
of  the  animals  through  the  vat,  as  their  bodies  become  coated  when 
they  swim  directly  through. 

LiuB-SuLPHDR  Dip. 

lame-sulphur  dip  is  effective  in  eradicating  hog  mange  when  four  or 
more  dippings  are  given  with  an  interval  of  six  or  seven  days  between 
dippings.  It  is  not  effective  against  hog  lice.  In  dipping  h<^  for 
mange  the  lime-sulphur  dip  should  be  used  warm.  The  temperature 
of  the  dip  while  the  animals  are  in  it  should  be  maintained  at  from 
95°  to  100°  F.  and  visibly  affected  nnJTnula  should  be  held  in  the  dip 
3  minutes. 
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lime-Bulphur  dip  is  made  ia  the  profwrtion  of  12  pounds  of  un- 
slaked lime  (or  16  pounds  of  commercial  hydrsted  time)  and  24 
pounds  of  floweis  of  eulphur  to  100  gallons  of  water.  The  lime  and 
sulphur  should  be  weighed  and  the  water  measured;  do  not  trust  to 
guesswork.  Slake  the  Ume  in  a  shallow,  water-tight  box  or  tank  and 
add  wat^  enough  to  form  a  thin  paste.  Sift  the  sulphur  into  the 
paste  and  mix  well  with  a  broad  hoe  until  a  mixture  of  about  the 
consistence  of  mortar  is  f  earned,  adding  wat»  as  required.  Put  the 
mixture  into  30  gallons  of  boiling  watn*,  adding  it  slowly  so  as  not 
to  interrupt  the  boiling,  and  boil  until  the  sulphur  disappears  from 
the  surface.  The  boiling  should  be  continued  from  1^  to  2  hours 
without  cessation  and  the  mixture  stirred  to  prevent  settling  and 
caking  on  the  bottom.  When  the  sulphur  has  disappeared  from  the 
surface  and  the  mixture  is  of  a  chocolate  or  dark-amber  color  the 
boiling  should  be  discontinued. 

The  contents  of  the  boiling  tank  should  be  drawn  o€F  or  dipped  out 
aod  placed  in  the  settling  tank  and  allowed  to  stand  until  all  solids 
have  settled  to  the  bottom  and  the  liquid  ia  clear.  The  use  of  some 
sort  of  settling  tank  provided  with  a  bimghole  is  an  absolute  neces- 
sity, tmless  the  boiler  is  so  arranged  that  it  may  be  used  for  both 
boiling  and  settling.  An  ordinary  water-tight  barrel  will  serve  very 
well  for  a  settling  tank  at  a  small  vat.  A  settling  tank  of  any  kind 
should  have  an  outlet  at  least  4  inches  from  the  bottom  in  order  that 
the  clear  liquid  may  be  drawn  off  without  its  becoming  mixed  with 
any  of  the  sediment.  Drawing  off  the  liquid  as  indicated  above  has 
an  advant^e  over  dipping  it  out,  for  the  reason  that  in  the  latter 
case  the  liquid  is  stirred  more  or  less  and  mixed  with  the  sediment. 
The  prime  object  is  to  get  the  clear  liquid  without  any  sediment; 
the  latter  imder  no  circmnstancea  should  be  allowed  in  the  dipping 
vat,  as  it  may  injure  the  animals. 

When  the  sediment  has  fully  settled  draw  off  the  liquid  into  the 
dipping  vat  and  add  warm  water  enough  to  make  a  total  of  100  gal- 
lons of  dip.  When  mixed  and  cooked  as  specified  above,  the  con- 
centrate is  3^  times  the  strength  required  for  the  dip  in  the  vat,  so 
that  to  every  30  gallons  of  such  concentrate  70  gallons  of  warm  water 
should  be  added  to  make  a  dip  of  the  required  strength. 

In  preparing  lime^ulphur  dip  in  large  quantities  several  hundred 
gallons  of  coucentrata  are  often  made  at  one  time  in  a  single  large 
cooking  tank.  The  quantity  made  at  one  boiling  is  limited  only  by 
the  fa<»litiee  at  hand.  If  the  boiling  tank  is  of  sufficient  capacity,  a 
laige  enough  quantity  of  dip  should  be  cooked  at  one  time  to  dip  the 
herd.  The  quantity  of  mixture  in  the  cooking  tank  may  be  varied 
at  will,  but  the  proportions  of  the  various  ingredients  should  not 
be  altered. 

Proprietary  brands  of  lime-sulphur  dip  may  be  purchased,  and 
many  of  them  are  equal  to  or  even  better  than  the  homemade  product. 
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Beady-prepared  dips  sbould  be  diluted  aad  used  in  accordance  with 
instruction^  on  the  container. 

CoAL-TAJt-OREoeoTE  Dips. 

The  coal-tar-creosote  dipa  when  properly  used  in  soft  water  are 
fairly  effective  in  eradicating  hog  lice  if  two  or  more  dippings  are 
■given  with  an  interval  of  15  or  16  days  between  dippings.  This  is 
necessary  because  the  first  dipping  does  not  destroy  the  ^gs.  These ' 
dips  have  not  proved  to  be  dependable  remedies  for  mange.  They 
may  be  used  cold  or  warm,  but  the  temperature  of  the  dip  while  the 
hogs  are  in  it  shoiild  not  exceed  95°  F. 

These  dips  are  sold  under  many  different  trade  names,  and  the 
principal  ingredient  is  so-called  creosote  oil  which  is  made  soluble 
in  or  miscible  with  water  by  means  of  soap.  In  the  undiluted  coal- 
tar-creosote  dips,  especially  in  cold  weather,  a  separation  of  naphtha- 
lene and  other  constituents  of  the  dip  may  occur.  Care  should  be 
taken,  therefore,  to  see  that  the  dip  is  homi^eneous  in  character  before 
using  any  portion  of  it.  These  dipa  should  be  diluted  for  use  in 
accordance  with  the  directions  given  on  the  containers. 
Absenicai.  Dip. 

The  arsenical  dip  as  used  for  eradicating  cattle  ticks  in  the  Southern 
States  is  an  effective  remedy  for  hog  mange  when  4  dippings  are 
given  with  intervals  of  6  or  7  days  between  dippings.  As  crude- 
petroleum  dip  is  much  more  economical  and  effective,  the  use  of 
arsenical  dip  for  hogs  is  not  recommended  except  when  a  farmer  in 
the  southern  tick  area  may  have  a  few  infected  hogs  that  he  can  dip 
in  a  cattle  vat. 

CONSTRUCTION  OF  HOG  WALLOWS. 

Hog  wallows  should  be  built  on  ground  having  good  drainage  and 
the  surface  of  the  ground  should  be  graded  so  that  there  will  be  no 
depressions  in  which  water  may  form  pools.  When  shallow  pools 
or  mudholee  are  accessible  the  h<^  seem  to  prefer  them  to  any  other 
kind  of  wallow.  It  is  necessary,  therefore,  to  locate  the  wallow  and 
arrange  the  pens  so  that  during  treatment  the  hogs  will  not  have 
access  to  any  wallows  except  the  one  designed  for  the  ptupose. 

The  style  of  wallow  commonly  used  is  shown  in  figure  7.  It  may 
be  constructed  of  either  concrete  or  lumber,  the  former  being  pr^- 
erable  because  it  is  more  durable  and  in  tbe  loi^  run  more  economical. 

The  length  and  breadth  of  the  wallow  may  vary,  depending  upon 
the  individual  taste  of  the  owner  and  the  number  of  h(^  kept  on 
the  farm.  While  it  is  an  advantage  to  have  the  wallow  lai^e  enough 
to  accommodate  the  entire  herd  at  one  time,  it  is  not  necessary, 
because  all  the  hogs  usually  do  not  visit  the  wallow  at  the  same  time. 
A  wallow  of  the  style  and  size  shown  in  the  plans  (fig.  9)  will  easily 
accommodate  a  herd  of  20  hc^  of  various  ages. 
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The  top  of  the  side  and  end  walls  should  extend  at  least  4  inches 
above  the  surface  of  the  ground  to  prevent  surface  water  from 
running  into  the  wallow.  The  entrance  and  exit  incline  should  have 
a  gradual,  easy  slope,  bo  that  the  hogs  may  safely  enter  and  leave 
the  wallow.  To  prevent  slipping,  the  concrete  floor  of  the  incline 
should  be  roughened  with  a  broom  soon  after  it  is  laid  and  grooves 
made  in  it  with  a  bar,  or  bricks  may  be  set  on  edge  in  the  concrete 
to  form  cleats  or  toe  holds. 

In  the  Northern  States,  where  the  winters  are  cold,  the  side  and  end 
walls  iisually  are  extended  into  the  ground  below  the  frost  line  to 
prevent  the  heaving  and  cracking  of  the  concrete.  In  such  cases  a  tar^ 
filled  jointis  made  where  the  floor  joins  the  walls.  The  walls  and  floors 
should  be  reinforced  with  heavy  woven  fence  wire.  Place  the  woven 
wire  in  the  forms  bo  that  it  will  be  embedded  in  the  center  of  the  walls. 
In  building  the  floor  and  exit  incline,  lay  the  woven  wire  on  top  of  a 
3-inch  layer  of  concrete  and  cover  with  a  layer  of  equal  thickness. 

The  system  commonly  used  for  draining  hog  wallows  is  shown  in  the 
plans  {fig.  9),  The  overflow  pipe  which  connects  with  a  discharge 
pipe  acts  as  a  plug  when  it  is  screwed  into  its  threaded  connection 
at  the  floor  level.  To  drain  the  wallow  imscrew  the  overflow  pipe 
at  the  floor  level.  The  overflow  pipe  should  be  protected  so  that  h<^ 
can  not  rub  against  it.  This  may  be  done  by  bolting  two  pieces  of 
scantling  across  the  corner,  as  shown  in  the  plans.  The  bolts  and 
pipe  connections  should  be  placed  in  position  before  the  concrete 
is  laid.  The  approach  to  the  entrance  end  of  the  wallow  should  be 
paved  with  concrete  or  stone  to  prevent  the  forming  of  mudholes 
and  to  protect  the  ground  supporting  the  floor  of  the  incline. 

The  general  instructions  concerning  excavations,  forms,  etc.,  for 
dipping  vats  are  appUcable  to  hog  wallows  and  the  concrete  should  be 
prepared  and  laid  in  the  same  manner. 

CONSTRUCTION  OF  DIPPING  PLANTS. 

Smafl  herds  of  hogs  siTch  as  are  kept  on  the  average  farm  may  be 
dipped  in  a  portable  galvanized-iron  hog  vat,  which  can  be  purchased 

ready-made  and 
answers  the  purpose 
very  well.  (See  fig. 
10.)  In  setting  the 
vat  an  excavation 
should  be  made  the 
dimensions  of  which 
sUghtly  exceed  the 
outside  dimensions  of  the  vat,  except  the  depth,  which  should  be 
less,  BO  that  when  the  vat  m  set  in  the  trench  the  top  may  extend 
about  6  inches  above  the  surface  of  the  ground.    A  crowding  cbate 
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and  a  running  chute  ending  in  a  slide  board  at  the  intake  end  of  the 
v&t  should  be  provided  and  a  draining  pen  or  chute  should  join  the 
vat  at  the  exit  or  sloping  end. 

On  farms  where  large  numbera  of  hogs  are  raised  or  fed,  a  permanent 
dipping  plant  is  more  satisfactory  and  in  the  long  run  more  economi- 
cal. Two  styles  of  dipping  plants  are  shown  in  the  plans  (figs.  11 
and  12)  and  the  chutes,  settUng  well,  etc.,  shown  in  one  set  of  plans 
may  be  substituted  if  desired  for  those  shown  in  the  other. 

SELECTING  A  LOCATION. 

In  selecting  a  location  for  a  dipping  plant  the  fact  that  animals 
work  better  uj^rade  should  be  considered,  and  the  corrals  and  run- 
ning chute  should  slope  up  to  the  entrance  end  of  the  vat.  The  vat 
should  be  on  level  ground,  preferably  extending  north  and  south, 
with  the  entrance  at  the  south  and  the  exit  at  the  north,  as  it  has  been 
observed  that  animals  work  better  when  not  facing  the  sun.  A  con- 
siderable quantity  of  water  is  used  in  dipping,  so  the  dipping  plant 
should  be  close  to  an  adequate  supply.  The  vat,  however,  should 
not  be  built  on  low,  marshy  land  or  where  flood  waters  overflow. 

PENS  AND  CHUTES. 

The  receiving  corrals  or  pens  into  which  the  hogs  are  driven  pre- 
paratory to  dipping  should  have  an  opening  directly  into  the  forcing  or 
crowding  chute.  If  the  draining  pens  are  not  lai^  enough  to  hold  the 
entire  herd,  holding  pens  should  be  provided  for  the  freshly  dipped 
hogs. 

The  running  chute  should  be  at  least  20  feet  long  and  preferably 
curved  to  prevent  the  approaching  animals  from  seeing  the  vat. 
The  width  may  vary  from  18  to  22  inches,  depending  on  the  size  of 
the  animals,  and  the  sides  should  be  tight-boarded.  The  height  of 
the  chute  should  be  about  40  inches,  or  high  enough  to  keep  the 
aninaais  from  jumping  over  the  sides,  but  sufficiently  low  so  that 
the  men  stationed  along  the  sides  to  keep  the  animals  moving  may 
work  over  the  top.  Hogs  will  work  better  in  the  chute  if  it  slants 
upward  to  the  slide  board. 

When  hogs  emei^e  from  the  vat  they  carry  out  some  of  the  dip, 
which  runs  off  their  bodies  very  rapidly.  This  dip  should  be  saved 
and  returned  to  the  vat,  not  only  because  it  may  be  used  over  and 
over  again  but  because  if  it  is  allowed  to  drip  off  in  the  holding  corrals 
it  will  collect  into  pools,  from  which  the  animals  may  drink  with 
possibly  injurious  results,  and  even  if  no  hogs  are  injured  in  that 
way  the  mudholes  which  form  are  highly  objectionable.  Accord- 
ingly draining  pens  with  water-tight  floors  sloping  toward  the  vat  or 
settling  wells  ^ould  be  provided  to  catch  and  return  the  dip  to  the 
vat-  The  size  shown  in  the  plans  may  be  increased  or  decreased  to 
corr^pond  to  the  length  of  the  vat.  The  floors  of  the  pens  may  be 
made  of  lumber  or  cement  and  should  have  settling  wells  or  water 
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traps  to  prevent  rain  from  rumimg  into  the  Tat  and  dilutii^  the  dip. 
A  design  for  a  settling  well  is  shown  in  connection  with  the  cemoit  rat 
^ind  one  for  a  water  trap  with  the  wooden  vat.  The  settling  well  iuay 
be  used  with  the  wooden  vat,  in  which  case  Uie  water  trap  woold  be 
unnecessary,  as  the  settling  well  serves  the  same  purpose. 

In  constructing  the  draining  pais  of  cement  it  is  advisable  to  build 
the  outer  walls  in  the  same  manner  as  the  foundations  for  a  house, 
except  that  they  axe  to  be  6  inches  thick.  The  space  inade  the  w&Ub 
is  to  be  fiUed  with  gravel  or  other  suitable  materials  to  ihe  required 
height  and  the  sloping  floors  laid  on  the  tamped  gravel.  To  prevent 
slipping,  the  cement  floors  should  be  rou^ened  with  a  stiff  broom 
while  the  concrete  is  soft,  or  a  coat  of  pebble  dash  may  be  applied. 
If  wooden  floors  axe  used  they  should  be  double,  with  a  layer  of  tar 
paper  between  the  two  floors.  Rough  lumber  may  be  used  for  the 
lower  floor  but  the  top  one  should  be  of  matched  boards  I  inch  thick. 
Cleats  should  be  nailed  on  the  floor  to  prevent  the  hogs  from  slipping 

THE  DmV4G  VAT. 

The  dipping  vat  may  be  constructed  of  either  concrete  or  lumber, 
the  former  being  preferable,  because  when  properly  made  the  vat  is 
more  durable  and  in  many  other  ways  more  satisfactory  than  when 
made  with  lumber,  llie  sides  may  be  perpendicular  if  deored,  but 
sloping  sides  are  generally  conmdered  to  be  more  desirable  than 
perpendicular  ones. 

The  length  of  t^e  vat  may  vary  bom  20  to  40  feet,  depending  on 
the  number  of  hogs  to  be  dipped.  The  top  may  extend  from  9  to 
18  inches  above  the  surface  of  the  ground,  or  may  be  flush  with  it, 
but  the  former  kind  affords  better  omditions  for  bundling  the  ho^ 
than  one  flush  with  the  ground.  In  either  style  the  ground  should 
be  graded  up  to  provide  a  well-drained  patii  along  each  side  of  the 
vat. 

The  bottom  width  of  the  vat  with  sloping  sides  may  vary  from  6  to 
12  inches  or  even  more  if  desired.  The  slide  board  should  be  made 
of  or  covered  with  a  smooth-surfaced  material,  such  as  planed  lumber, 
sheet  metal,  or  well-troweled  concrete.  In  order  that  the  eat 
incline  or  crawling  board  may  not  be  too  steep  for  hogs  to  climb 
up  easily  the  lower  end  usuaUy  is  raised  about  12  inches  above  the 
floor  of  the  vat.  (See  flgs.  1 1  and  12.)  A  false  floor  made  of  lumber 
and  having  cross  cleats  to  prevent  slipping  may  be  bolted  to  the 
concrete  floor  of  the  exit  incline,  or  bricks  set  on  edge  in  the  concrete 
will  answer  the  same  purpose. 

If  permanent  pipes  are  used  for  conducting  water  and  dip  to  the 
vat  they  should  be  laid  so  as  not  to  act  as  obstacles  to  the  men  woii- 
ing  along  the  vat,  but  they  should  enter  the  vat  above  the  dip  line, 
so  that  any  leakage  may  be  detected.  There  should  be  no  olratrac- 
tion  in  the  paths  along  both  sides  of  the  vat;  neither  should  therein 
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orer  tbe  top  of  the  vat  any  crosspiecea  that  may  interfere  with  the 
proper  handling  of  the  hogs  while  they  are  in  tbe  dip. 

In  building  wooden  vats,  if  softwood  is  used  for  the  frame  timbers 
they  should  be  6  by  6  inches,  but  if  hardwood  is  used  4  by  4  inch 
timbers  are  suffitacoitly  large  for  the  purpose.  Ced  ar  posts  make  good 
Imming  timbers,  as  they  do  not  rot  n^idly.  Matched  planks,  2  inches 
thick,  should  be  used  in  building  the  vat,  and  they  should  be  beveled 
90  that  all  joints  and  seama  may  be  properiy  oalked  'witli  oakum  and 
rosin,  or  similar  material. 

A  water  trap  witli  hinged  cover  is  shown  in  the  exit  iodine  of  the 
vooden  Tat.  While  dipping  is  in  prioress  both  the  cover  and  the 
ralve  to  the  drainpipe  should  be  dosed,  but  when  dipping  is  finished 
for  the  day  both  ^ould  be  opened,  so  that,  in  case  of  rain,  the  water 
from  the  draining  pens  may  not  run  into  the  vat  and  dilute  the  dip. 

A  GoNCRBTB  Vat. 

The  trench  for  a  concrete  vat  should  be  excavated  so  that  the 
inside  dimensions  correspond  to  the  outside  dimensions  of  the  com- 
pleted vat.  If  the  ^dea  of  the  trench  are  reasonably  finn  they  may 
be  used  for  the  outer  walls  of  the  form,  but  in  all  cases  in  which  the 
vat  is  extended  above  the  surface  of  the  ground  it  is  necessary  to 
build  forms  extending  from  the  ground  surfooe  to  the  top  of  the  vat. 
If  the  soil  is  sandy,  or  tbe  waUa  cave  in,  it  will  be  neoessary  to  use 
outer  forms,  in  which  case  the  trench  should  be  wide  enough  for  them. 

The  forms  usually  are  made  of  1-inoh  boards  and  2  by  4  inch  braces, 
and  as  a  supply  of  lumber  usually  is  necessary  for  the  corrals  and 
chutes  some  of  it  may  be  used  first  for  the  forms  and  afterwards  for 
ocHistructing  oorrals  and  chutes. 

All  bolts  and  the  drain  and  other  pipes  should  be  placed  in  position 
in  the  forms  before  the  concrete  is  laid.  The  concrete  should  be  rein- 
forced with  heavy  woven  wire,  and  the  reinforcements  should  be 
placed  properly  in  the  forms,  so  that  they  may  be  embedded  in  the 
middle  of  the  waUs. 

The  oontrete  for  dipping  vats  should  be  made  of  1  part  of  Portland 
cement  by  measure,  2}  parts  of  sand,  and  4  parts  of  screened  gravel 
or  crushed  sttme.  The  sand  should  be  coarse,  clean,  and  free  Irom 
forwgn  matter.  The  crushed  st<me  or  gravel  may  vary  in  size  from 
one-quarter  to  1  inch  in  diameter.  The  mixing  ^lould  be  done  on  a 
smooth,  tight  platform  and  the  sand  and  rock  measured  separately 
in  a  bottomless  box  2  feet  long,  2  feet  wide,  and  1  foot  deep,  having 
a  oapadty  of  4  cubic  feet.  For  the  2J  oubio  feet  mark  the  inside  of 
the  box  7J  inchea  up  from  the  bottom.  Each  sack  of  Portland 
cement  b  considered  to  be  equ^  to  1  cubic  foot.  Mix  the  sand  and 
oament  thorouf^y,  add  the  crushed  stone  (previouBly  droiched  witl^ 
W»t«r),  and  vat  the  whole  inAas  by  tunung  it  s«Ter«l  times  with 
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shovels.  Then  add  water  in  a  depression  made  in  the  center  of  &b 
pile  and  mix  well  by  turning  several  times  with  shovels,  adding  water 
enough  during  the  mixing  to  make  a  "quaky"  or  thin,  jellytike 
mixture. 

The  plaoing  of  the  concrete  in  the  forms  should  be  commenced  as 
soon  as  the  mixing  is  finished.  The  floor  and  exit  end  should  be  laid 
first  and  the  concrete  well  tamped.  In  filling  the  forms  the  concrete 
should  be  well  settled  into  place  by  spading  rather  than  by  tamping, 
and  special  attention  shouM  be  given  to  spading  next  to  the  inside 
forms  to  foroe  the  coarse  particles  back  and  allow  the  sand-cement 
mortar  to  form  a  dense,  water-ti^t  surface.  jVd  old  hoe  straightened 
out  makes  a  good  spading  tool,  as  the  handle  is  long  enough  to  reach 
the  bottom  of  the  forms.  If  it  is  necessary  to  stop  work  for  the  day 
before  the  forms  are  filled  the  surface  of  the  concrete  in  the  forms 
should  be  roughened  with  a  stick.  Just  before  placing  additional 
concrete  wash  the  roiigKenod  surface  and  punt  it  with  oement  and 
water  mixed  to  the  consistence  of  thick  cream.  Leave  the  forms  in 
place  two  or  three  days,  if  possible,  and  wet  the  concrete  daily. 
After  the  forms  are  removed,  dampen  the  surface  of  the  concrete  and 
apply  a  finishing  coat  composed  of  1  part  of  cement  and  2  of  saaA, 
or  mix  cement  and  water  to  the  consistence  of  oream  and  apply  it, 
brushing  well  to  form  a  smooth  surface. 


Heating  equipment  in  connection  with  the  dipping  plant  is  not 
necessary'  when  crude-petroleum  dip  is  used,  hut  when  homemade 
lime-sulphur  dip  is  used  it  is  necessary  to  provide  facilities  for  cookiDg 
the  dip  and  also  for  heating  it  in  the  vat.  The  cooking  may  be  done 
in  open  kettles  or  tanks,  havii^  a  fire  box  imder  them,  or  live  steam 
may  he  piped  into  them  for  boiling  the  dip. 

The  commonly  used  system  of  heating  the  dip  in  the  vat  is  to  pipe 
live  steam  directly  into  the  liquid  from  a  steam  boiler.  The  steam 
pipes  usually  are  cxtcwlod  along  the  flpor  of  the  vat  at  least  two-thirds 
the  length,  aud  arc  provided  with  openings  for  the  escape  of  steam 
into  the  dip.  When  the  open-tank  heatii^  system,  shown  in  the 
plans  for  a  concrete  vat,  is  used,  settling  wells  are  not  necessary,  Ba 
the  heating  tank  answers  the  purpose  of  a  settling  well. 
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LICE  AND  MANGE  mites  are  the  two  principal 
I  kinds  of  external  parasites  affecting  hogs.  They 
are  injurious  to  all  classes  of  hogs,  but  the  greatest 
losses  occur  in  pigs  and  poorly  nourished  hogs  kept 
in  insanitary  quarters. 

The  losses  are  caused  by  irritation,  unthrifty  con- 
dition, functional  disturbances,  arrested  growth,  low 
vitality,  and  increased  death  rate. 

Only  one  species  of  lice  commonly  affects  hogs, 
<and  this  parasite  obtains  its  food  by  puncturing  the 
skin  of  the  host  and  sucking  blood.  It  can  be  eradi- 
cated by  hand  applications,  spraying,  medicated  hog 
wallows,  and  dipping.  Dipping  is  the  best  method 
of  applying  treatment.  Crude-petroleum  and  coal- 
tar-creosote  dips  are  effective  remedies.  The  proper 
interval  between  dippings  is  from  14  to  16  days. 

Two  species  of  mange  mites  commonly  affect  hogs. 
The  nature  and  habits  of  these  miles,  the  symptoms 
caused  by  each  species,  and  the  methods  of  con- 
trol and  eradication  are  discussed  in  this  bulletin. 
Crude-petroleum  and  lime-sulphur  dips  are  effective 
remedies  for  common  or  sarcoptic  mange  of  hogs, 
and  the  proper  interval  between  dippings  is  from 
Ave  to  seven  days. 

Plans  of  hog  wallows  and  dipping  plants,  together 
with  directions  for  building  them  and  for  dipping 
hogs,  are  given. 
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HOG  LICE  AND  HOG  MANGE 

METHODS  OF  CONTROL  AND  ERADICATION 
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DISTRIBUTION  AND   ECONOMIC   IMPORTANCE 


[oe  lice  occur  more  or  less  frequently  on  both  domesticated  and 
1  Hogs  in  practically  all  parts  of  the  world.  The  parasites  are 
ralent  in  all  parts  of  the  United  States  where  hogs  are  raised, 


Hoe 
wUdl  , 
prevalei 

and  livestock  growers  generally  recognize  them  as  a  pest  that  causes 
considerable  loss  to  the  swine  industry. 

In  obtaining  their  food  the  lice  puncture  the  skin  of  the  host 
animal  and  suck  blood  and  lymph.  A  new  puncture  in  the  skin  is 
made  each  time  a  louse  feeds.  A  single  puncture  causes  considerable 
irritation  and  itching,  and  as  each  louse  feeds  at  fi-equent  intervals, 
the  irritation  and  itching  is  almost  constant  in  cases  of  gross  in- 
festation. In  an  attempt  to  relieve  the  intense  itching  the  infested 
animals  scratch  themselves  with  their  feet  and  rub  violently  against 
any  convenient  object.  The  frequent  rubbing  destroys  the  hair  in 
patches  and  often  causes  wounds  in  the  skin.  The  hce  congregate 
around  the  abrasions  and  thus  cause  further  irritation. 

Lice  may  attack  hogs  of  anv  age  or  condition,  and  if  allowed  to 
spread  the  infested  animals  su^er  and  the  owner  loses  in  the  increased 
quantity  of  feed  consumed  per  pound  of  gain,  arrested  growth  of 
young  pigs,  and  shrinkage  in  weight  of  fattening  hoes.  When 
young  pigs  become  infested  at  an  early  age  from  the  nrood  sow 
and  the  hce  are  allowed  to  remain  on  the  animals  until  the  hogs 
are  ready  for  butchering,  the  loss  caused  by  the  parasites  is  a  con- 
eiderable  item  in  the  cost  of  producing  pork.  Estimates  based  on 
observations  and  limited  experimental  data  fix  the  direct  money  loss 
in  such  cases  at  from  2  to  6  per  cent  of  the  market  value  of  the  hog. 
The  indirect  losses  caused  by  lice  are  seldom  taken  into  considera- 
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tion,  because  on  casual  observation  they  are  not  so  apparent.  Hogs 
infested  by  large  numbers  of  lice  suffer  a  lowering  of  vitality  ftnd 
a  ppneially  unthrifty  condition  which  renders  them  more  suscep- 
tible to  attack  by  other  pantsites 
and  by  contagious  diseases.  The 
damage  and  losses  caused  by  bog 
lice  are  of  sufficient  importance  to 
warrant  the  application  of  treat- 
ment for  their  eradication. 

NATURE  AND  HABITS 

The  hog  louse,  known  techni- 
cally ns  Jjcrmatopinus  suis,  is  a 
bloodsuckinp:  parasite  and  ore  of 
the  largest  of  the  lice  affecting  do- 
mestic animals.     The  full-grown 
female  often  attains  a  len^h  of 
one-fourth  of  an  inch.    The  male 
louse  is  slightiv  smaller  and  can 
be  distinguished  by  a  black  streak 
on  the  underside  of  the  abdomen  along  the  middle  of  the  last  three 
segments,    Tlie  feet  are  adapted  for  clasping  the  hairs,  and  the  lice 
travel  sidewise  through  the  hair  or  bristles  of  the  hog. 

The  entire  life  cycle  is  passed  on  the  host.  The  females  deposit  and 
glue  their  eggs  or  "nits"  on  the  hairs  close  to  the  skin.  This  may 
occur  on  any  part  of  the  body,  but  the  favorite  locations  are  the 
lower  half  of  the  sides,  around  the  neck,  sliouldei-s,  and  flanks.  Tlie 
female  lays  from  3  to  6  eggs  a  day  and  the  average  length  of  the 
egg-laying  period  is  about  25  days.    The  average  number  of  eggs 

laid  by  the  female  louse  during  

her  lifetime  is  about  90.  The 
eggs  liatch  on  the  host  in  from 
12  to  20  days,  the  majority  hatcli- 
ing  in  from  12  to  14  days.  The 
young  lice  become  active  soon 
after  hatcliing  and  seek  the  parts 
covered  by  tender  skin  for  feed- 
ing. The  favorite  location  for 
young  lice,  especially  during  cold 
weather,  is  the  inside  of  the  ear. 
where  they  often  congregate  in 
large  clusters  and  where  the  skin 
is  tender  and  they  are  protected 
from  the  cold  and  also  from  the 
efforts  of  the  host  to  dislodge 
them.  When  a  suitable  place  is 
found  the  young  loiise  punctures 

the    skin     with     its     sharp     mouth       fm.    2.— Female    hoe    louse^and    < 

pai-ts  and  sucks  blood  until  sat-        i>r!''w.  t!  HnfeDanf" 
isfied. 

Hog  lice  do  not  remain  attached  to  tlie  skin  like  ticks,  but  detach 
after  each  feeding  and  wander  about  through  the  hair  or  remain 
quiet,  either  singly  or  in  groups.    They  feed  at  frequent  intervals  and 
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develop  rapidly.  The  young  lice  reach  maturity  and  mating  occurs 
when  they  are  about  10  days  old.  The  females  begin  laying  eggs 
when  they  are  about  12  days  old  and  the  average  length  of  life  is 
about  35  days. 

Except  in  accidental  cases,  hog  lice  are  found  only  on  hogs,  and 
they  do  not  voluntarily  leave  their  natural  host.  ^Vhen  separated 
from  the  animal  they  live  only  two  or  three  days.  The  lice  pass 
readily  from  one  hog  to  another  when  the  animals  come  in  close 
contact.  Practically  all  cases  of  infestation  occur  from  contact  with 
lousy  animals  and  not  from  infected  premises.  Under  reasonably 
good  sanitary  conditions  pens,  corrals,  and  premises  which  have 
contained  lousy  hogs  are  not  a  source  of  danger  to  hogs  free  from 
lice.  As  a  precautionary  measure,  however,  and  because  it  is  good 
sanitary  practice,  all  small  inclosures  which  have  contained  lousy 
hogs  should  be  cleaned  and  disinfected  before  being  used  for  a  new 
lot  of  hogs.  The  litter  and  manure  should  be  removed  and  the  flom-s 
rleaned,  after  which  the  woodwork  and  floors  should  be  sprayed  with 
a  good  disinfectant  The  coal-tar-creosote  dips,  diluted  in  accord- 
ance with  instructions  on  the  container,  are  suitable  for  this  purpose. 

HOG  MANGE 
VARIETIES  AND  GENERAL  CHARACTERISTICS 

Scabies  in  hogs,  commonly  known  as  mange,  is  a  term  applied  to 
two  contagious  skin  diseases  caused  by  insectlike  parasites  known 
as  "mites,"  which  live  in  the  skin.  The  two  species  of  these  para- 
sites which  affect  hogs  are  classified  in  two  different  genera — S<ir- 
coptes  and  Demodex. 

Mange  mites  spend  their  entire  life  on  the  host  animal.  In  obtain- 
ing their  food  from  the  tissnes  and  blood  of  the  affected  animal  the 
parasites  cause  wounds  or  lesions  in  the  skin.  As  each  kind  of  mite 
possesses  distinctive  habits  in  its  manner  of  feeding  and  other 
activities,  the  nature  and  location  of  the  lesions  caused  by  them  are 
more  or  less  characteristic.  The  sarcoptic  mites,  which  cause  com- 
mon hog  mange,  burrow  into  the  skin,  each  female  making  a  sepai-ate 
gallery  in  which  she  lays  her  eggs.  The  skin  over  and  around  the 
burrow  or  gallery  becomes  irritated  and  inflamed  and  a  small  cone- 
shaped  swelling  is  formed.  Tlie  demodectic  mites,  which  cause 
demodectic  or  follicular  mange,  are  very  small  and  in  appearance 
iomewhat  like  microscopic  worms.  Tliey  live  in  colonies  or  groups 
in  the  hair  follicles  and  sebaceous  glands  and  cause  small,  spherical, 
hard  swellings. 

SARCOPTIC  OR  COMMON  MANGE 


Sarcoptic  or  common  mange  occurs  in  hogs  in  the  United  States 
much  more  frequently  than  the  follicular  variety.  Although  tlie 
disease  has  not  become  highly  prevalent  in  any  one  section,  it  seems 
to  be  increasing  throughout  the  Corn-Belt  States.  Other  sections, 
even  those  parts  of  the  West  where  a  comparatively  small  number  of 
hogs  are  raised,  have  more  or  less  hog  mange.  Traffic  in  breeding 
sto^  evidently  has  been  an  important  factor  in  spreading  the  dis- 
ease.   Like  scab  in  other  species  of  animals,  hog  mange  spreads  rap- 
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idly  under  favorable  conditions  unless  active  measui'es  are  taken  for 
its  control.  Although  pigs,  young  growing  stock,  and  old,  pomly 
nourished  animals  of  low  vitality  suffer  most  from  the  ravages  of 
mange,  the  disease  often  attacks  vigorous,  mature  hogs  and  causes 
great  losses.  Tlie  losses  are  caused  by  irritation,  arrested  growth, 
unthrifty  condition,  decreased  vitality,  functional  disturbances,  and 
increased  death  rate.  The  disease,  however,  can  be  eradicated,  and  if 
proper  methods  are  adopted  before  it  becomes  advanced  tlie  losses 
can  be  reduced  to  a  minimum. 

TBE    SARCOFTIC    JtlANQE    MlTE 

The  mites  which  cause  sarcoptic  mange  are  small,  whitish-colored 
parasites  known  technically  as  Harcoptes  scabiei  aula.  The  mature 
female  measures  al)Out  one-fiftieth  and  the  male  about  one-sixtieth 
of  an  inch  in  length.  Although  they 
are  visible  to  the  naked  eye,  particu- 
larly if  placed  on  a  dark  background, 
it  is  advisable  to  use  a  low-power 
magnifying  glass  in  examining  scrap- 
ings or  material  suspected  of  contain- 
ing the  mites.  The  general  form  of 
the  body  is  round  and  the  bluntly 
'  roimded  head  is  as  broad  as  it  is  long. 
When  mature  these  mites  have  four 
pairs  of  short,  thick  legs,  the  foui-tb 
pair  and  usually  the  tliird  pair  not 
extending  beyond  the  margin  of  the 
body.  A  conspicuous  feature  under 
a  high-power  microscope  is  the  pres- 
ence of  a  considerable  number  of 
short,  backward- projecting  spines  on 
the  upper  surface  of  the  body. 

The  entire  life  cycle  is  passed  on 
the  body  of  the  host  animal.     The 
^"m;lZ^'M^niflrf'iM»"timeg^*'     mites   penetrate   through   the    upper 
layer  of  tlie  skin  and  excavate  bur- 
rows or  galleries  in  which  the  eggs    are   laid.     Each    female   may 
lay  from  10  to  25  eggs  during  the  egg-laying  period,  which  probably 
lasts  from  12  to  15  days,  after  which  the  female  dies  in  her  burrow. 
The  eggs  hatch  in  from  8  to  10  days  and  the  young  mites  after  pass- 
ing through  several  molts  reach  maturity  and  begin  laying  eggs  in 
10  or  12  dajs.     As  the  surface  of  the  skin  constantfy  is  wearmg  away 
and  being  renewed  from  below,  the  young  mites  are  close  to  the 
surface   when   they   hatch   out.     They   escape   from   their  sliallow 
burrows  and  form  new  ones  in  which  they  in  turn  deposit  their  eggs. 
As  the  average  period  of  incubation  on  the  animal  is  about  4  days 
and  the  average  period  after  hatching  until  egg  laying  hegias    is 
about  11  days,  a  new  generation  of  mature  mites  may  be  produced 
about  every  15  days. 

Symptoms  of  Common  Uakoe 

Sarcoptic  mange  of  hogs  may  start  on  any  part  of  the  body  but 
in  the  early  stages  of  the  disease  the  lesions  usually  are  found   oil 
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the  head,  around  the  eyes,  nose,  or  ears.  Fi'oin  these  parts  it  spreads 
over  the  neck  and  shoulders  and  along  the  back  and  sides,  Bnally 
involving  the  entire  body. 

The  parasites  penetrate  the  upp^-  layer  of  skin,  each  one  forming 
a  separate  buiTow  or  gallery  in  which  it  lives.  The  presence  of  tlie 
mit«s  on  the  "quick"  or  sensitive  tissues  causes  great  irritation  and 
the  skin  over  and  around  each  burrow  becomes  inflamed  and  swollen. 
Tliese  swollen  areas  are  somewhat  larger  than  pinbeada  and  often 
have  a  yellowish-colored  granule  of  dried  serum  adhenng  to  them. 
As  the  mites  multiply,  the  diseased  area  increases  and  tiie  granular 
or  raised  areas  become  closed  together.  The  hair  over  the  affected 
part  stands  erect  and  some  of  it  drops  out  or  is  rubbed  off,  though 
usually  a  few  scattering  hairs  remain  even  in  ndvunced  cases.     The 


Flc.  4. — A  cane  ol  bog  mauite  la  tbe  eurly  Hlax>*B  of  the  dlBvniie 

affected  areas  of  skin  often  take  on  a  dry,  scurfy,  or  leatherlike 
appearance,  especially  when  the  mites  are  not  very  active.  Such 
cases  are  known  as  the  drv  form  of  mange,  and  in  this  form  the  rub- 
bing of  the  animal  often  nas  a  sort  of  polishing  effect  upon  the  dead 
scales  of  the  skin  and  the  dried  serum,  and  the  affected  areas  may 
have  a  dry,  slightly  glistening,  silver-gray  appearance. 

The  intense  itching  causes  the  animal  to  scratch  and  rub  the 
affected  parts  until  the  skin  becomes  raw.  Tlie  mechanical  injury 
thus  caused  results  in  a  runningtogether  of  the  small  granular  areas 
and  large  scabs  are  formed.  The  large  scabs,  which  are  firmly 
attached  to  the  underlying  skin,  often  are  broken  by  the  movements 
of  the  animal  and  blood  and  serum  ooze  out  of  the  cracks.  The  sur- 
face of  the  lesion  may  have  a  dry,  pearl-gray  appearance  or  it  may  b« 
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moist  and  stnined  a  reddish  yellow  by  blood  and  serum.  In  cliromc 
cases  the  odor  from  the  inoist  form  sometimes  is  very  offensive. 

As  the  disease  advances  the  skin  becomes  more  or  less  bare  and  b 
hard,  greatly  thickened,  and  thrown  into  wrinkles  or  folds.  The 
furrows  formed  by  the  wrinkles  are  thickly  inhabited  by  mites  and 
scrapings  taken  from  tlie  bottom  of  a  fold  usually  contain  the  para- 
sites in  abundance.  In  severe  cases  the  animals  rapidly  lose  flesh, 
become  emaciated  and  greatly  weakened,  and  unless  properly  treated 
many  of  tliem  will  die. 

Tlie  most  ceilain  diagnosis  consists  in  finding  the  mites,  which 
are  the  sole  cause  of  the  disease.  On  account  of  their  burrowing 
habits  the  parasites  often  are  difficult  to  find,  especially  in  the  early 
stages  of  tlie  disease.  By  scraping  the  affected  area  with  a  blunt- 
edged  knife  until  the  blood  flows  and  examining  the  scrapings  in  tlie 


I.  L>. — A  case  ut  advaufed  bog  maiiee  shonlui;  wrinliled  c< 


warm  sunshine  or  near  artificial  heat  under  a  low-power  magnifying 
glass  the  mites  may  be  found.  In  doubtful  cases  the  scrapings  may 
be  soaked  in  a  10  per  cent  solution  of  caustic  potash  anil  examined 
under  a  microscope. 

C0NTA0I0US.VER9   OF    COMMON    MANOE 

Sarcoplic  or  common  mange  of  hogs  is  contagious  and  is  usually 
spread  by  direct  contact  with  infected  animals.  Tlie  disease  is 
readily  transmissible  to  man  and  also  from  hogs  to  some  other  ani- 
mals. In  such  cases  the  mites  generally  live  only  a  limited  time  on 
the  new  host.  The  disease  may-  persist  in  man  for  30  days  or  longer 
and  cause  extreme  annoyance.  It  is  advisable  to  bathe  and  change 
clothing  as  soon  as  possible  after  handling  mangy  hogs. 
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As  the  sarcoptic  mites  live  in  their  burrows,  tliey  do  not  spread  to 
other  animals  so  rapidly  as  those  varieties  wiiich  live  solely  on  the 
surface  of  the  skin,  but  on  account  of  the  hogs'  habit  of  sleeping  in 
close  contact  with  one  another  the  disease  often  makes  great  headway 
in  herds  confined  in  pens  or  stables.    The  infection  spreads  rapidly 
under  various  insanitary  conditions,  such   as  crowded  or  unclean 
([uarters,  exposure  to  cold,  inclement  weather,  insufficient  feed  of 
l>aor  quality,  or  any  other  circumstance  tending  to  lessen  the  vitality 
or  functional  activi- 
ties of  the  animals. 
The  spread  of  the 
disease   is   not   lim- 
ited to  any  one  sea- 
sou  of  the  year,  al- 
though healthy  hogs 


the  disease  does  not 
spread  rapidly  in 
well  -  fed,  vigorous 
anim&ls  kept  in  san- 
itary quarters.  The 
weak,  unthrifty  an- 
imals are  the  first 
to  show  lesions  of 
the  disease  after  ex- 
posure to  the  infec- 
tion and  the  mites 
spread  from  them 
to  other  hogs  with 

which     they     come  fig,  H— Advunied  hos  niange  eliowlni;  [ii'dki'l-llkp  acuba 

into  contact.  Vis- 
ible lesions  of  mange  may  develop  in  from  14  to  4.')  days  iiftei'  ex- 
posure, or  a  much  longer  time  may  elapse  before  the  exposed  hoj^s 
show  indications  of  infection.  Cases  of  mange  may  become  gen- 
eralii^d  in  6  weeks,  or  a  much  longer  time  may  elapse  before  the 
lesions  spread  to  any  great  extent. 

One  or  more  attacks  of  the  disease  do  not  confer  immunity,  and 
after  the  disease  has  been  cured  the  animals  may  become  reinfected 
by  contact  with  infected  hogs  or  possibly  by  confinement  in  small 
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inclosures  in  which  mangy  hogs  have  recently  been  kept.  While 
practically  all  cases  of  hog  mange  seem  to  originate  from  contact 
with  infected  animals,  the  possibility  of  animal  becoming  infected 
from  infected  premises  should  not  be  overlooked.  Although  the 
mite  will  not  reproduce  itself  except  on  the  bodies  of  animal,  it  is 
able  to  live  for  two  or  three  weeks  when  removed  from  hogs,  and 
under  favorable  conditions  may  live  much  longer,  DisIodgMl  eggs 
which  drop  in  moist,  protected  places  may  retain  their  vitality  for 
from  two  to  four  weeks  during  mild  weather.  In  dry  places  exposed 
to  bright  sunshine  the  mites  and  eggs  are  destroyed  m  a  few  days. 

While  the  results  of  a  large  nuniber  of  experiments  indicate  that 
hogs  do  not  contract  mange  from  infected  premises,  nevertheless,  in 
actual  practice,  cases  occur  which  seemingly  can  be  explained  on  no 
other  ground.  It  is  advisable,  therefore,  to  clean  and  disinfect  all 
hog  houses,  pens,  sliods,  or  small  incloaures  in  which  mangy  hogs 
have  been  confined  before  using  them  for  healthy  hogs.  Remove  ^1 
litter  and  manure,  cleaning  down  to  a  smooth  surface,  then  spray 
all  walls,  woodwork,  and  flooi^  with  a  good  disinfectant.  The  coal- 
tar-creosote  dips  and  disinfectants  diluted  in  accordance  with  in- 
structions on  the  containers  are  suitable  for  this  purpose,  TTie  ma- 
nure or  litter  from  infected  pens  or  buildings  should  oe  spread  on  the 
ground  and  plowed  under  or  disposed  of  m  such  manner  that  hogs 
can  not  come  into  contact  with  it,  and  all  troughs  and  implements 
tised  in  the  infected  inclosures  should  be  inunersed  or  washed  in 
the  disinfectant. 

DBMODECTIC    (FOLLICULAR)   MANGE 

Demodectic  or  foUiculu-  mange  of  hogs  is  caused  by  minute  worm- 
like mites  known  technically  as  Demodex  pkylloidea  or  Demodese 
follicii/orum  avds.  Similar  follicle  mites  occur  in  dogs,  cattle,  and 
other  animals,  and  also  in  man.  The  parasites  are  tru^  microscopic 
in  size,  the  full-grown  female  measuring  approximately  one  one- 
hundredth  of  an  inch  in  length.  They  penetrate  into  the  hair  fol- 
licles and  sebaceous  glands  of  the  skin,  where  the  entire  life  cycle  is 
completed.  When  present  in  smalt  numbers  they  apparently  cause 
the  animal  no  serious  inconvenience,  but  occasionally  they  mcrease 
rapidly  and  cause  well-marked  lesions  in  the  skin  of  the  affected 
animal.    The  disease  is  contagious  to  all  classes  of  hoga 

The  lesions  usually  appear  first  on  the  snout  or  around  the  eye- 
lids and  spread  slowly  from  these  parts  over  the  underside  of  the 
neck,  breast,  abdomen,  inner  sides  of  the  hind  legs,  and  other  parts 
of  the  body  where  the  skin  is  thin  and  tender.  The  back  and  upper 
part  of  the  sides  wliere  the  skin  is  thick  and  tough  usually  are  not 
affected.  In  the  early  stages  of  the  disease  the  affected  skin  may  be 
red  and  scurfy,  and  small,  hard,  nodular  lumps  ranging  in  size  from 
that  of  a  pinhead  to  that  of  a  hazelnut  appear  in  the  skin.  The  nod- 
ules may  be  dark  red  or  they  may  be  light  red  with  a  whitish  or 
cream-colored  center.  As  tlie  disease  advances  the  nodules  break 
and  discharge  a  creamlike  pus  or  lumps  of  matter  of  a  cheeselike 
consistence.  Two  or  more  of  the  nodules  may  break  and  run  together, 
forming  suppurating  cavities. 

There  is  no  known  specific  cure  for  demodectic  mange,  althourii 
frequent  dippings  in  crude   petroleum  check  the   progress  of  toe 
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disease  and  heal  many  of  the  old  lesions.  Herds  in  vrhich  denio- 
dectic  mange  appears  should  be  dipped  in  or  treated  with  crude  petro- 
leum, and  any  animals  having  advanced  cases  which  do  not  respond 
lo  treatment  should  be  killed.  The  remainder  of  the  herd  should  be 
fattened  for  market  and  disfwsed  of  and  the  premises  cleaned  and 
disinfected  before  being  restocked  with  healthy  hogs.  The  cleaning 
and  disinfecting  of  premises  is  the  same  as  for  sarcoptic  mange. 

TREATMENT  FOR  LICE  AND  MANGE 

The  five  commonly  used  methods  of  applying  treatment  for  ex- 
ternal parasites  of  hogs  are  (1)  hand  applications,  (2)  spraying,  (3) 
hog  oilers,  (4)  medicated  wallows,  and  (5)  dipping.  Dipping  is  the 
best  method  and  should  be  used  if  practicable. 

If  no  dipping  vats  or  wallows  are  available  or  if  the  weather  is  too 
c-old  for  dipping,  hand  applications  are  beneticial  in  checking  the 
spread  of  lice  or  mange  mitil  the  weather  is  suitable  and  arrange- 
ments can  be  made  for  dipping.  Treatment  of  hogs  in  a  dipping  vat 
or  in  medicated  wallows  during  the  mild  weather  of  autumn  is  a  good 
insurance  against  the  risk  of  loss  from  mange  and  lice  and  the  prob- 
able additional  expense  of  winter  treatment.  In  applying  treatment 
for  either  mange  or  lice  the  entire  herd  should  be  treated  whether  all 
the  animals  show  infection  or  not.  Sows  heavy  with  pig,  however, 
should  not  be  dipped  within  two  weeks  of  their  farrowing  time  or 
too  soon  after  farrowing.  When  the  pigs  are  about  3  weeks  old  the 
sow  and  pigs  mav  be  dipped  without  undue  risk,  but  all  the  pigs  of 
the  litter  should  oe  dipped  or  treated  in  ithe  same  manner  as  the  sow, 
to  prevent  the  sow  from  failing  to  recognize  and  refusing  to  suckle 
any  that  are  not  dipped. 

HAND  APPUCATIONS 

On  account  of  the  difficulty  of  restraining  hogs  and  covering  the 
entire  surface  of  the  body  by  hand  applications,  this  method  of  ai> 
plying  treatment  should  be  used  only  as  a  temporary  makeshift  until 
the  animals  can  be  dipped  or  treated  in  wallows.  The  following 
remedies,  when  applied  by  hand,  have  proved  to  be  effective  for  lice 
and  mange:  (1)  Crude  petroleum,  (2)  cottonseed  oil  and  kerosene, 
equal  parts,  and  (3)  kerosene  and  lard  mixed  in  the  proportion  of 
one-half  pint  kerosene  to  1  pound  of  lard.  These  remedies  may  be 
applied  with  a  brush,  mop,  or  cloth  and  they  should  be  distributed 
in  a  thin,  even  coating  over  the  entire  surface  of  the  head  and  body, 
including  the  inner  surfaces  of  the  ears  and  between  the  thighs. 
When  treatment  is  being  applied  for  mange  special  care  should  be 
taken  to  see  that  all  spots  of  scab  are  well  coated.  Freshly  oiled  or 
greased  hogs  should  not  be  moved  rapidlj^,  exposed  to  bright  sun- 
f-hine,  or  allowed  to  become  chilled,  as  injury  to  the  animals  may 
result. 

Crude  petroleum  is  the  most  effective  known  remedy  for  lice  and 
mange  and  on  account  of  its  spreading,  adhesive,  and  protective  qual- 
ities it  is  the  most  suitable  for  use  in  hand  applications.  It  may  be 
applied  with  a  can  having  a  flattened  spout  or  from  an  ordinary 
sprinkling  can  having  large  holes  in  the  sprinkler.  The  practice  of 
throwing  feed  on  the  ground  and  sprinkling  oil  on  the  nogs  while 
they  are  eating  is  not  recommended,  because  more  or  less  or  the  oil 
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falls  on  the  feed  and  is  consumed  by  the  animals.  A  better  method  is 
to  restrain  the  hogs  during  the  application  of  the  oil  by  crowding 
them  in  small  pens  or  inclosures.  When  the  oil  is  applied  by  sprin- 
kling or  pouring,  it  usually  does  not  reach  the  inner  surface  of  the 
ears,  which  should  be  given  supplementary  treatment  with  a  swab 
tiiat  has  been  dipped  in  the  oil. 


Spraying  is  not  so  economical  or  effective  as  dipping  because  of  the 
difficulty  of  thoroughly  wetting  hogs  with  a  spray  from  an  ordinary 
spray  nozzle.  Much  of  the  dip  runs  off  and  is  wasted,  and  unless 
plenty  of  it  is  used  and  the  spraying  is  continued  until  all  parts  are 
■well  soaked  the  treatment  will  not  be  effective.  Mange  and  lice  can 
be  eradicated  by  spraying,  however,  if  the  work  is  done  properly. 
An  ordinary  hand  spray  pump  is  suitable  for  the  purpose,  or  where 
an  orchard-sprayine  outfit  is  available  it  may  be  used.  Any  of  the 
dips  recommended  tor  scab  may  be  applied  in  the  form  of  a  spray 
and  the  infer^"al  between  sprayings  should  be  the  same  as  uiose 
between  dippings. 

HOG  OILEKS 

Hog  oilers  or  nibbing  posts  are  devices  so  arranged  that  when  a 
hog  rubs  against  them  a  small  quantity  of  oil  is  deposited  on  or  near 
the  spot  of  skin  being  rubbed.  They  may  be  divided  into  two  gen- 
eral classes:  (1)  Homemade  rubbing  posts  and  (2)  the  patented  nog 
oilers.  The  first  usually  consists  of  a  post  set  firmly  in  the  ground 
and  wrapped  securely  with  gunny  sack  or  rope  that  is  kept  saturated 
with  oil.  The  oil  is  poured  over  the  post  covering  from  time  to  time 
or  a  can  of  oil  is  fastened  to  the  top  or  the  post  and  the  rope  or  gimny 
sack  is  kept  saturated  by  fastening  the  upper  end  in  the  vessel  of  oil 
There  are  various  types  of  patented  hog  oilers  on  the  market  and 
many  hog  groivei'S  in  the  Corn-Belt  States  have  one  or  more  of  them 
in  their  hoc  lots. 

MTien  a  hog  desires  to  rub  itself  it  does  not  go  to  a  rubbing  post  or 
hog  oiler  unless  it  happens  to  be  close  to  one.  but  it  nibs  against  the 
first  convenient  object  it  finds.  At  best  only  a  limited  area  of  skin 
is  covered  with  oil  when  a  hog  rubs  against  an  oiler ;  consequently  the 
various  oiling  devices  are  not  successful  in  eradicating  external  para- 
sites. When  the  oil  containers  are  kept  supplied  with  oil  and  the 
machine  not  allowed  to  become  clogged  witli  mud,  the  nse  of  hog 
oilers  tends  to  lessen  the  spread  of  lice  and  mange,  but  they  should 
not  be  depended  upon  to  effect  eradication  or  even  to  prevent  the 
losses  caused  by  gross  infestation  of  mange  mites  or  lice. 

MEDICATED  HOG  WALLOWS 

The  instinctive  habit  of  the  hog  to  wallow  in  water  when  the 
weather  is  warm  may  be  taken  advantage  of  in  applying  treatment 
for  external  parasites.  By  medicating  the  water  in  properly  con- 
structed wallows  {for  plan  see  fig-  8,  p.  17)  remedies  for  lice  and 
mange  may  be  applied  m  a  satisfactory  manner  with  a  minimum  ex- 
penditure of  money,  time,  and  labor.    If  the  results  from  the  use  of 
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medicated  wallows  are  to  be  satisfactory,  however,  it  is  necessary  to 
consider  the  nature  and  habits  of  Uie  animaU  to  be  treated,  and  plan 
accordingly. 

If  conditicHis  are  such  that  hogs  may  exercise  choice  in  the  matter, 
they  inTariably  select  fallow  water  in  which  to  wallow.  When  a 
hog  wades  into  water  it  apparently  tries  to  measure  the  depth  and 
learn  the  nature  of  the  bottom  by  submerging  its  nose  and  face,  and 
if  the  water  is  too  deep  the  animal  may  squat  on  its  haunches  or 
assume  a  recumbent  attitude,  resting  on  its  chest  and  abdomen  with 
the  legs  folded  under  and  the  head  elevated,  but  it  does  not  lie  down 
on  its  side.  If  the  water  is  sufficiently  shallow  so  that  the  nostrils  can 
be  kept  above  the  surface  of  the  liquid  easily  the  hog  lies  down  on  its 
side  and  rolls  and  then  gets  up  ana  repeats  the  operation  on  the  other 
side  until  the  entire  surface  of  the  Dody  is  wet.  As  a  volume  of 
liquid  is  displaced  when  a  hog  lies  down  m  the  wallow  the  water  line 
is  raised  accordingly,  and  the  greater  the  number  of  hogs  bjing  in  the 
waUow  at  one  time  the  higher  the  water  line  is  raised.  The  proper 
depth  of  liauid  in  the  wallow,  therefore,  depends  upon  the  size  and 
number  of  nogs  using  the  wallow. 

For  pigs  weighing  from  40  to  80  pounds  the  wallow  should  be 
charged  with  liquid  to  a  depth  of  about  3  inches.  For  hogs  weighing 
from  80  to  150  pounds  tLOout  4  inches  of  liquid  is  sufficient.  The 
depth  may  be  increased  to  5  or  6  inches  for  heavier  hogs,  but  the 
medicated  liquid  in  the  wallow  should  never  be  so  deep  that  the  hogs 
are  afraid  to  lie  down  and  wallow  in  it.  ^Vhen  only  one  wallow  is 
available  for  a  mixed  lot  of  hoes  of  various  sizes,  from  3  to  4  inches  of 
Hquid  will  give  fitter  results  than  a  greater  depth.  The  water  should 
always  be  shallow  and  no  medicine  added  until  the  hogs  have  Ijecome 
well  accustomed  to  using  the  wallow.  After  the  habit  of  using  the 
wallow  is  well  fixed,  which  usually  requires  3  or  4  days,  the  depth 
may  be  increased  if  necessary  and  the  medicaments  added. 

The  wallow  should  not  be  kept  medicated  continuously,  as  the 
medicament  when  applied  too  often  is  liable  to  cause  irritation  and 
the  hogs  may  refuse  to  use  the  wallow  after  a  few  days.  In  from 
24  to  48  hours  after  the  liquid  in  the  wallow  has  been  medicated 
all  hogs  probably  will  be  well  soaked  and  the  wallow  should  be 
drained  and  cleaned  and  recharged  with  water  only.  Medicaments 
may  be  added  everj'  week  or  ten  days  until  the  desired  results  are 
obtained. 

Hogs  are  liable  to  drink  from  the  wallows  unless  the  water  is  de- 
natured by  some  distasteful  substance.  Because  of  their  denaturing 
qualities,  their  tendency  to  spread  over  the  surface  of  the  body,  and 
their  effectiveness  as  a  remedy  for  external  parasites,  crude  petroleum 
and  the  oils  derived  from  crude  petroleum  are  the  most  suitable  dips 
for  use  in  hog  wallows.  In  using  oil  in  wallows  add  about  1  pint 
for  each  pig  and  about  1  quart  for  each  hog.  Oljserve  whether  all 
the  animals  use  the  wallow  and  whether  their  bodies  are  well  coated 
with  the  oil.  If  all  are  not  well  coated  add  more  oil  to  the  wallow. 
The  oil  floating  on  the  surface  of  the  water  limits  or  prevents 
evaporation  and  if  the  wallow  is  exposed  to  the  direct  rays  of  the 
son  during  the  hot  summer  months  the  water  becomes  heated  to 
such  a  degree  that  the  hogs  will  not  lie  in  it.  It  is  advisable, 
therefore,  to  construct  a  shade  over  the  wallow  or  to  add  the  oil 
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in  the  evening.    Oil  added  after  sundown  usually  is  carried  out 
on  the  bodies  of  the  hogs  before  noon  of  the  next  dav. 

A  shady,  well-ventilated  place  should  be  provided  for  freshly 
oiled  hogs.  All  wallows  should  be  drained  and  cleaned  as  often 
as  necessary  to  keep  them  and  the  surroundings  in  good  sanit&r; 
condition. 


Dipping  consists  in  immersing-  animals  in  a  medicated  hquid 
that  will  Kill  the  parasites.  It  is  the  most  effective  known  meUiod 
of  applying  treatment.  Dipping  plants  are  usually  arranged  80 
that  the  hogs  enter  one  end  of  the  vat  filled  with  dip,  swim  through, 
and  leave  tlie  vat  at  the  opposite  end.  During  dipping,  the  liquid 
in  the  vat  should  be  from  40  to  48  inches  deep,  which  is  sufficient  to 
swim  the  tallest  animal.  The  quantity  of  dip  necessary  to  complete 
the  work  should  be  ascertained  and  materials  sufficient  to  make 
that  quantity  provided  before  the  work  of  preparing  the  dip  is  begun. 
The  average  100-pound  hog  will  carry  out  and  retain  from  1  to  1^ 
pints  of  dipping  solution  and  full-grown  hogs  will  retain  about  1 
quart.  The  total  estimated  quantity  of  dip  which  the  animals 
carry  out  and  retain  plus  what  is  required  to  charge  the  vat  should 
equal  the  total  quantity  required  to  complete  the  work  if  none  is 
lost  by  leakage  or  otherwise. 

The  capacity  of  the  vat  is  usually  calculated  in  the  following 
manner :  Multiply  the  average  length  in  inches  by  the  average  width 
in  inches,  then  tne  pi-odiict  by  the  depth  in  inches;  this  will  give 
approximately  th-^.  number  of  cubic  inches  of  space  to  be  filled  with 
dip.  Divide  this  by  231  (the  number  of  cubic  inches  in  a  gallon), 
and  the  result  will  be  approximately  the  number  of  gallons  of  dip 
required  to  charge  the  vat.  To  obtain  the  average  length  add  the 
length  at  the  bottom  to  the  length  at  the  top  (that  is,  at  the  line  to 
which  the  vat  is  to  be  filled),  and  divide  the  sum  by  2.  Obtain  the 
average  width  in  the  same  manner.  The  depth  should  be  taken  at 
the  middle  of  the  vat,  and  should  be  from  the  bottom  to-  dip  line 
only  and  not  to  the  top  of  the  vat.  Likewise,  in  determining  the 
length  and  width,  measure  only  the  space  to  be  filled  with  liquid 
and  not  above  that  line.  The  capacities  of  anv  tanks  that  are  used 
are  obtained  by  a  like  process.  Gauges  or  rods  should  be  prepared 
and  marked  to  show  the  number  of  gallons  at  various  depths  in  the 
vat  and  tanks. 

After  the  vat  is  filled  to  the  required  depth  with  any  of  the  dips 
except  oil,  the  contents  should  be  mixed  well  by  stirring,  in  order 
tliat  the  dip  may  be  of  uniform  strength  and  temperature  through- 
out. A  good  method  of  stirring  the  dip  is  to  take  a  pail  or  empty 
dip  container  in  which  a  wire  bail  has  been  fastened,  attach  a  rope 
or  dipping  fork  to  the  bail,  allow  the  vessel  to  fill  and  partiaDy 
sink,  then  drag  it  rapidly  from  one  end  of  the  vat  to  the  other, 
repeating  the  operation  several  times. 

Before  beginning  operations  the  pens,  chutes,  slide  board,  vat, 
etc,  should  be  examined  for  projecting  nails,  broken  boards,  or  any 
object  that  may  puncture  or  wound  the  hogs,  as  the  dip  may  injure 
those  having  n-esh  wounds.  Before  bringing  the  hogs  to  the  vat 
they  should  be  watered,  so  they  will  not  be  thirsty  at  the  time  of 
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dipping.  They  should  be  handled  as  carefully  as  possible  and  pigs 
sliould  be  "cut  out"  and  dipped  separately  from  the  full-grown 
hogs.  To  prevent  the  hogs  from  piling  up  and  drowning  in  the  dip 
a  gate  or  other  means  of  checking  them  and  allowing  them  to 
pass  only  as  there  is  room  in  the  vat  should  be  provided  in  the 
chute  at  the  intake  to  the  vat. 

Men  with  dipping  forks  (fig.  7)  should  be  stationed  along  the  vat  to 
render  assistance  and  to  keep  each  animal's  body  submerged  while  it 
is  swimming  through  the  vat.  The  head  of  each  animal  should  be 
completely  submerged  at  least  once  before  it  leaves  the  vat.  When 
the  heads  are  ducked  the  air  inclosed  in  the  ears  may  prevent  the  dip 
from  wetting  their  inner  surfaces  or  coming  into  contact  with  lice 
or  mange  in  the  lower  folds.  Care  should  be  taken,  therefore,  to  see 
that  the  dip  enters  the  ears  of  each  animal  as  it  passes  through  the 
vat.  This  may  be  accomplished  by  slowly  pushing  the  head  low 
enough  in  the  dip  so  that  the  liquid  flows  into  tne  ear  from  the  imder- 
side  while  the  air  escapes  at  the  top.  Splashing 
the  dip  with  a  broom  over  and  into  the  ears  of    /"V^  ''Y^ 

the  animals  as  they  swim  through  the  vat  is  also 
a  satisfactory  method.  Dipping  forks  for  han- 
dling the  animals  in  the  vat.  keeping  the  body 
submerged,  and  ducking  the  head  may  be  pur- 
chased ready-made  or  may  he  made  to  order  by 
a  blacksmith.     (Fig.  7.) 

After  the  hogs  leave  the  vat  they  should  be 
held  in  draining  pens  or  chutes  until  all  surplus 
dip  has  drained  off  them.  They  should  not  be 
dnven  long  distances  or  compelled  to  move  rap- 
idly within  24  hours  or  even  longer  after  dip- 
ping, as  injury  may  result  from  too  much 
exercise  or  overheating  shortly  after  dipping, 
especially  if  oil  is  used. 

Hogs  should  not  be  dipped  in  stale  dip  that  '^'^'  hf^Dg'toiVe*^  "' 
has  Men  used  and  then  allowed  to  stand  for  a 
long  time.  The  dip  in  the  vat  should  be  changed  as  soon  as  it  be- 
comes filthy,  regardless  of  the  number  of  animaS  that  may  have  bwn 
dipped  in  it.  In  cleaning  the  vat  the  entire  contents,  including  the 
sedmient  and  foreign  matter,  should  be  removed. 

Dips  vob  Hogs 

In  selecting  a  dip  for  external  parasites  of  the  hog  the  effective- 
ness of  the  <fip,  the  effect  on  the  animals,  the  cost  of  materials  and 
labor,  and  the  number  of  applications  nece-ssary  to  effect  eradication 
are  important  factors  to  be  considered.  The  less  the  number  of  ap- 
plications necessary  to  produce  the  desired  results  the  greater  the 
saving  will  be  in  time,  money,  and  labor.  While  there  are  several 
classes  of  dips  recommended  for  lice  and  mange,  the  oil  dips  are 
probably  the  most  economical  and  dependable  for  eradicating  both 
kinds  oi  parasites.  When  oil  dip  is  used  no  heating  equipment  is 
necessary  and  any  kind  of  reasonably  good  water  may  be  u^ed.  Oil 
dips  do  not  apparently  injure  hogs  if  the  fi'eshly  oiled  animals  re- 
ceive proper  care  and  attention  out  this  does  not  apply  to  other 
species  of  domesticated  animals.  CiOOqIc 
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The  most  effective  remedies  for  lice  and  mange  of  h<^  are  natural 
crude  petroleum  and  some  of  the  oils  derived  from  crude  oil.  Un- 
processed crude  oil  is  an  excellent  dip  for  hogs,  but  it  is  difficult  to 
obtain  and  is  more  expensive  than  some  of  the  processed  oils.  Proc- 
essed crude  oil  from  which  gasoline  and  other  light  oils  have  be«D 
removed  is  commonly  used  and  is  effective  in  eradicating  mange  as 
well  as  lice.  The  thick  residue  leit  after  t^e  lubricating  oils  have 
been  extracted  is  not  suitable  as  a  dip.  Lubricating  oil  is  also  ef- 
fective in  eradicating  lice  and  mange.  Oils  drained  from  crank 
cases  of  gasoline  ana  other  motors  are  commonly  and  successfully 
used  for  treating  hogs.  They  are  usually  available  and  can  lie 
purchased  at  low  cost. 

Small  quantities  of  distillate  are  sometimes  added  to  fuel  oil  and 
the  product  sold  at  a  high  price  as  a  special  oil  having  a  high  decree 
of  efficacy  in  eradicating  mange  and  lice.  The  effectiveness  of  fuel 
oil  for  manee  is  increased  by  aading  distillate  or  kerosene  in  the  pro- 
portion of  about  1  gallon  to  each  10  gallons  of  fuel  oil.  Heavy  proc- 
essed oils  should  be  diluted  with  distillate  until  they  flow  freely  from 
the  container  at  the  usual  dipping  temperature,  but  the  maximum 
quantity  of  distillate  added  should  not  exceed  20  per  cent.  There 
are  also  on  the  market  several  proprietary  brands  of  crude-petroleum 
dip,  consistingof  processed  crude  oil  to  which  other  ingredients  have 
been  added.  They  usually  are  effective  but  cost  more  than  the  un- 
medicated  crude  oil. 

In  dipping  hogs  in  crude-petroleum  dip,  fill  the  vat  with  water  to 
within  about  6  or  8  inches  of  the  dip  line,  after  which  add  the  oil 
The  oil  floats  on  the  water,  forming  a  layer  from  6  to  8  inches  deep, 
depending  on  the  quantity  added,  and  as  the  hogs  swim  through  the 
vat  their  Dodies  become  coated  with  the  oil.  The  oil  dips  are  used 
cold,  and  one  dipping  usually  is  sufficient  to  eradicate  lice  or  mange. 
When  crude-oil  dip  is  used  it  is  not  necessary  to  retard  the  progress 
of  the  animals  through  the  vat,  as  tlieir  bodies  become  coated  when 
they  swim  directly  through. 

LiME-SuLPHUE  Dip 

Lime-sulphur  dip  is  effective  in  eradicating  hog  mange  when  four 
or  more  dippings  are  given  with  an  interval  of  six  or  seven  days 
between  dippings.  It  is  not  effective  against  hog  lice.  In  dipping 
hogs  for  mange  the  lime-sulphur  dip  should  be  used  warm.  The 
temperature  or  the  dip  while  the  animals  are  in  it  should  be  main- 
tained at  from  95°  to  100°  F.  and  visibly  affected  animals  should  be 
held  in  the  dip  three  minutes. 

Lime-sulphur  dip  is  made  in  the  proportion  of  12  pounds  of  un- 
slaked lime  (or  16  pounds  of  commercial  hydrated  lime)  and  24 
pounds  of  flowers  of  sulphur  to  100  gallons  of  water.  The  lime  and 
sulphur  should  be  weighed  and  the  water  measured:  do  not  trust  to 
guesswork.  Slake  the  lime  in  a  shallow  water-tight  box  or  tank  and 
add  water  enough  to  form  a  thin  paste.  Sift  the  sulphur  into  the 
paste  and  mix  well  with  a  broad  hoe  until  a  mixture  of  about  the 
consistence  of  mortar  is  formed,  adding  water  as  required.    Put  the 
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mixture  into  30  gallons  of  boiling  wnter,  adding  slowly  so  as  not 
to  interrupt  the  Boiling,  and  boil  until  the  sulphui-  disappears  from 
the  surface.  The  boiling  should  be  continued  from  1^  to  2  hours 
without  cessation  and  the  mixture  stirred  to  prevent  settling  and 
caking  on  the  bottom.  "When  the  sulphur  has  disappeared  from  the 
surface  and  the  mixture  is  of  a  chocolate  or  dark-amber  color  the 
boiling  should  be  discontinued. 

The  contents  of  the  boiling  tank  should  be  drawn  oflf  or  dipped  out  ' 
and  placed  in  the  settling  tank  and  allowed  to  stand  until  all  solids 
have  settled  to  the  bottom  and  the  liquid  is  clear.  The  use  of  some 
sort  of  settling  tank  provided  with  a  bunghole  is  an  absolute  neces- 
sity, unless  the  boiler  is  so  arranged  that  it  may  be  used  for  both 
boiling  and  settling.  An  ordinary  water-tight  barrel  will  serve  very 
well  for  a  settling  tank  at  a  small  vat.  A  settling  tank  of  any  kind 
should  have  an  outlet  at  least  4  inches  from  the  bottom  in  order  tliat 
the  clear  liquid  may  be  drawn  off  without  its  becoming  mixed  with 
any  of  the  sediment.  Drawing  off  the  liquid  as  indicated  above  has 
an  advantage  over  dipping  it  out,  for  the  reason  that  in  the  latter 
case  the  liquid  is  stirrro  more  or  less  and  mixed  with  the  sediment. 
The  prime  object  is  to  get  the  clear  liquid  without  any  sediment; 
the  latter  under  no  circumstances  should  be  allowed  in  the  dipping 
vat,  as  it  may  injure  the  amraaJs. 

When  the  sediment  has  fully  settled  draw  off  the  liquid  into  the 
dipping  vat  and  add  warm  water  enough  to  make  a  total  of  100  gal- 
lons of  dip.  When  mixed  and  cooked  as  specified  above,  the  con- 
centrate is  three  and  one-third  times  the  strength  required  for  the 
dip  in  the  vat,  so  that  to  every  30  gallons  of  such  concentrate  70  gal- 
lons of  warm  water  should  be  added  to  make  a  dip  of  the  required 
strength. 

In  preparing  lime-sulphur  dip  in  large  quantities  several  hundred 
gallons  of  concentrate  are  often  made  at  one  time  in  a  single  large 
cooking  tank.  The  quantity  made  at  one  boiling  is  limited  only  by 
the  facilities  at  hand.  If  the  boiling  tank  is  of  sufficient  capacity,  a 
large  enough  quantity  of  dip  should  oe  cooked  at  one  time  to  dip  tlie 
herd.  The  quantity  of  mixture  in  the  cooking  tank  may  be  varied 
at  will,  but  the  proportions  of  the  various  ingredients  should  not 
be  altered. 

Proprietary  brands  of  lime-sulphnr  dip  may  be  purchased,  and 
many  of  them  are  equal  to  or  even  better  than  the  homemade  product. 
Keady-prepared  dips  should  be  diluted  and  used  in  accordance  with 
instructions  on  the  container. 

Coal-TaB'Cbeosote  Dips 

The  coal-tar-creosote  dips  when  properly  used  in  soft  water  are 
fairly  effective  in  eradicating  hog  lice  if  two  or  more  dippings  are 
given  with  an  interval  of  15  or  16  days  between  dippings.  This  is 
necessary  because  the  first  dipping  does  not  destroy  the  eggs.  These 
dips  have  not  proved  to  be  dependable  remedies  for  mange.  Tliey 
may  be  used  cold  or  warm,  but  the  temperature  of  the  dip  while  the 
hogs  are  in  it  should  not  exceed  95°  F, 

These  dips  are  sold  under  many  different  trade  names,  and  the 
principal  ingredient  is  so-called  creosote  oil  which  is  made  soluble 
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in  or  miscible  with  water  by  means  of  soap.  In  the  undiluted  coal- 
tar-creosote  dips,  especially  in  cold  weather,  a  separation  of  naphtha- 
lene and  other  constituents  of  the  dip  may  occur.  Care  should  be 
taken,  therefore,  to  see  that  the  dip  ia  homc^neous  in  character  be- 
fore using  any  portion  of  it.  These  dips  should  be  diluted  for  use  in 
accordance  with  the  directions  given  on  the  containers. 

Arsenical  Dip 

The  arsenical  dip  as  used  for  eradicating  cattle  ticks  in  the  Soutli- 
ern  IStates  is  an  effective  remedy  for  hog  mange  when  four  dippings 
are  given  with  intervals  of  six  or  seven  days  between  dippings,  as 
crude- petroleum  dip  is  much  more  ecwiomical  and  effective,  the  uae 
of  arsenical  dip  for  hogs  is  not  recommended  except  when  a  fanner 
in  the  southern  tick  area  may  have  a  few  infected  hogs  that  he  can 
dip  in  a  cattle  vat. 

CONSTRUCTION  OF  HOG  WALLOWS 

Hog  wallows  should  be  built  on  ground  having  good  drainage  and 
the  surface  of  the  ground  should  be  graded  so  Uiat  there  will  be  no 
depressions  in  which  water  may  form  pools.  When  shallow  pools 
or  mudholes  are  accessible  the  hogs  seem  to  prefer  them  to  any  other 
kind  of  wallow.  It  is  necessarj',  therefore,  to  locate  the  wallow  and 
arrange  the  pens  so  that  during  treatment  the  hogs  will  not  have 
access  to  any  wallows  except  the  one  designed  for  the  purpose. 
■  The  stvle  of  wallow  commonly  used  is  shown  on  tne  front  cover. 
It  may  lie  constructed  of  either  concrete  or  lumber,  the  former 
being  preferable  because  it  is  more  durable  and  in  the  long  run  more 

The  length  and  breadth  of  the  wallow  may  vary,  depending  apon 
the  individual  taste  of  the  owner  and  the  number  of  nogs  kept  on 
the  farm.  WTiile  it  is  an  advantage  to  have  the  wallow  large  enough 
to  accommodate  the  entire  herd  at  one  time,  it  is  not  necessary, 
because  all  the  hogs  usually  do  not  visit  the  wallow  at  the  same  time. 
A  wallow  of  the  style  and  size  shown  in  the  plans  (fig.  8)  will  easily 
accommodate  a  herd  of  20  hogs  of  various  ages. 

The  top  of  the  side  and  end  walls  should  extend  at  least  4  inches 
above  the  surface  of  the  ground  to  prevent  surface  water  from 
running  into  the  wallow.  Tne  entrance  and  exit  incline  should  have 
a  gradual,  ea^'  slope,  so  that  the  hogs  may  safely  enter  and  leave 
the  wallow.  To  prevent  slipping,  the  concrete  floor  of  the  incline 
diould  be  roughened  with  a  broom  soon  after  it  is  laid  and  grooves 
made  in  it  with  a  bar,  or  bricks  may  be  set  on  edge  in  the  concrete 
to  form  cleats  or  toe  holds. 

In  the  Northern  States,  where  the  winters  are  cold,  the  side  and  end 
walls  usually  are  extended  into  the  ground  below  the  frost  line  to 
prevent  the  leaving  and  cracking  of  the  concrete.  In  such  cases  a  tar- 
filled  joint  is  made  where  the  floor  joins  the  walls.  The  walls  ana 
floors  should  be  reinforced  with  heavy  woven  fence  wire.  Place  the 
woven  wire  in  the  forms  so  that  it  will  be  embedded  in  the  center  of 
the  walls.  In  building  the  floor  and  exit  incline,  lay  the  woven  wire 
on  top  of  a  3-inch  layer  of  concrete  and  cover  with  a  layer  of  equal 
thickness. 
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The  system  commonly  used  for  drainine  hog  wallows  is  shown  in 
the  plans  (fig.  8),  The  overflow  pipe  which  connects  with  a  dis- 
charge pipe  acts  as  a  plug  when  it  is  screwed  into  its  threaded  con- 
nection at  the  floor  level.  To  drain  the  wallow  imscrew  the  overflow 
pipe  at  the  floor  level.  The  overflow  pipe  should  be  protected  so  that 
nogs  can  not  rub  against  it,  Tliis  may  oe  done  by  bolting  two  pieces 
of  scantling  across  the  corner,  as  shown  in  the  plans.  The  bolts  and 
pipe  connections  should  be  placed  in  position  before  the  concrete 
is  laid.  The  approach  to  the  entrance  end  of  the  wallow  should  be 
paved  with  concrete  or  stone  to  present  the  fonning  of  mudholes 
and  to  protect  the  ground  supporting  the  floor  of  the  incline. 

Tlie  general  instructions  concerning  excavations,  forms,  etc..  for 
dipping  vats  are  applicable  to  hog  wallows  and  the  concrete  should  be 
prepared  and  laid  in  the  same  manner. 

CONSTRUCTION  OF  DIPPING  PLANTS 

Small  herds  of  hogs  such  as  are  kept  on  the  average  farm  may  be 
dipped  in  a  portable  galvanized-iron  hog  vat,  which  can  be  purchased 
ready-made  and  answers  the  purpose  very  well.  (See  fig,  9.)  In 
, setting    the    vat  an 

be  made  the  dimen- 
s  i  ons  of  which 
slightlv  exceed  the 
outside  dimensions 
of  the  vat.  except  the 
depth,  which  aiould 
be  less,  so  that  when 
the  vat  is  set  in  the 
trench  the  top  may  extend  about  6  inches  above  the  surface  of  the 
ground.  A  crowding  chute  and  a  running  chute  ending  in  a  slide 
board  at  the  intake  end  of  the  vat  should  be  provided  and  a  draining 
I>en  or  chute  should  join  the  vat  at  the  exit  or  sloping  end. 

On  farms  where  large  numbers  of  hogs  tire  raised  or  fed,  a  per- 
manent dipping  plant  is  more  satisfactory  and  in  the  long  run  more 
economical.     Plans  for  a  dipping  plant  are  shown  as  Figure  10. 

SELECTING  A  LOCATION 

In  selecting  a  location  for  a  dipping  plant  the  fact  that  animals 
work  better  upgrade  should  be  considered,  and  the  corrals  and  run- 
ning chute  should  slope  up  to  the  entrance  end  of  the  vat.  The  vat 
should  be  on  level  grouna,  preferably  extending  north  and  south, 
with  the  entrance  at  the  south  and  the  exit  at  the  north,  as  it  has 
been  obser\'ed  that  animals  work  better  when  not  facing  the  sun. 
A  considerable  quantity  of  water  is  used  in  dipping,  so  the  dipping 
plant  should  be  close  to  an  adequate  supply.  The  vat,  however, 
should  not  be  built  on  low,  marshy  lana  or  where  flood  wateis 
overflow. 

PENS  AND  CHUTES 

The  receiving  corrals  or  pens  into  which  the  hogs  are  driven  pn>- 
paratory  to  dipping  should  have  an  opening  directly  into  the  Rirc- 
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ing  or  crowding^  chute.  If  the  draining  pens  are  not  large  enough 
to  hold  the  entire  herd,  holding  pens  should  be  provided  for  the 
freshly  dipped  hogs. 

The  running  chute  should  be  at  least  20  feet  long  and  preferably 
curved  to  prevent  the  approaching  animals  from  seeing  the  vat. 
The  width  may  vary  from.  18  to  22  inches,  depending  on  the  size  of 
the  animals,  and  the  sides  should  be  tight-boarded.  The  h^ght  of 
the  chute  snould  be  about  40  inches,  or  high  enough  to  keep  the 
animals  from  jumping  over  the  sides,  but  sufficiently  low  so  that 
the  men  stationed  along  the  sides  to  keep  the  animals  moving  may 
work  over  the  top.  Hogs  will  work  better  in  the  chute  if  it  slants 
upward  to  the  slide  board. 

When  hogs  emerge  from  the  vat  they  carry  out  some  of  the  dip, 
which  runs  off  their  bodies  very  rapidly.  This  dip  should  be  saved 
and  returned  to  the  vat,  not  only  because  it  m^  oe  used  over  and 
over  again  but  because  if  it  is  allowed  to  drip  off'^in  the  holding  cor- 
rals it  will  collect  into  pools,  from  which  the  animals  may  drink  with 
possibly  injurious  results,  and  even  if  no  hoes  are  injured  in  that 
way  the  mudholes  which  form  are  highly  objectionable.  Accord- 
ingly draining  pens  with  water-tight  floors  sloping  toward  the  vat  or 
settling  wells  should  be  provided  to  catch  and  return  the  dip  to  the 
vat  The  size  shown  in  the  plans  may  be  increased  or  decreased  to 
correspond  to  the  length  of  tne  vat.  The  floors  of  the  pens  may  be 
made  of  lumber  or  concrete  and  should  have  settling  wells  or  water 
traps  to  prevent  rain  from  running  into  the  vat  and  diluting  the  dip. 
A  design  for  a  settling  well  is  shown  in  Figure  10. 

In  constructing  the  draining  pens  of  concrete  it  is  advisable  to  build 
the  outer  walls  in  the  same  manner  as  the  foundations  for  a  house, 
except  that  they  are  to  be  6  inches  thick.  The  space  inside  the  walls 
is  to  be  filled  with  gravel  or  other  suitable  materials  to  the  required 
height  and  the  sloping  floors  laid  on  the  tamped  gravel.  To  pre- 
vent slipping,  the  concrete  floors  should  be  roughened  with  a  stiff 
broom  while  the  concrete  is  soft,  or  a  coat  of  pebble  dash  may  be  ap- 

{ tiled.  If  wooden  floors  are  used  they  should  be  double,  with  a 
ayer  of  tar  paper  between  the  two  floors.  Rough  lumber  may  be 
used  for  the  lower  floor  but  the  top  one  should  be  of  matched  boards 
1  inch  thick.  Cleats  should  be  nailed  on  the  floor  to  prevent  the 
hogs  from  slipping. 

THB  DIPPING  VAT 

The  dipping  vat  may  be  constructed  of  either  concrete  or  lumber, 
the  former  being  preferable,  because  when  properly  made  the  vat  is 
more  durable  and  in  many  other  ways  more  satisfactory  than  when 
made  of  lumber.  The  sides  may  be  perpendicular  if  desired,  but 
sl(^mg  sides  are  generally  considered  to  be  more  desirable  than 
perpendicular  ones. 

The  length  of  the  vat  may  vary  ttom  20  to  40  feet,  depending  on 
the  numbiM*  of  hogs  to  he  dipped.  The  top  may  extend  from  9  to 
18  inches  above  the  surface  of  the  ground,  or  may  be  flush  with  it, 
but  the  former  kind  affords  better  conditions  for  handling  the  hogs 
than  one  flush  with  the  ground.  In  either  style  the  ground  should 
be  graded  up  to  provide  a  well-drained  path  along  each  side  of  the 
vat.. 
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The  bottom  width  of  the  vat  with  sloping  ades  may  vary  from  6 
to  12  inches  or  even  more  if  desired.  The  slide  board  should  be  made 
of  or  covered  with  a  smooth-surfaced  material,  such  as  planed  lum- 
ber, sheet  metal,  or  well-troweled  concrete.  In  order  that  the  exit 
incline  or  crawling  board  niav  not  be  too  steep  for  hogs  to  climb 
up  easily  the  lower  end  usually  is  raised  about  12  inches  above  the 
floor  of  the  vat,  (See  fig.  10.)  A  false  floor  made  of  lumber 
and  having  cross  cleats  to  prevent  slipping  may  be  bolted  to  the 
concrete  floor  of  the  exit  incline,  or  bricks  set  on  edge  in  the  concrete 
will  answer  the  same  purpose. 

If  permanent  pipes  are  used  for  conducting  water  and  dip  to  the 
vat  they  should  be  laid  so  as  not  to  act  as  obstacles  to  the  men  work- 
ing along  the  vat,  but  they  should  enter  the  vat  above  the  dip  line 
ao  that  any  leakage  mav  be  detected.  There  should  be  no  obstruc- 
tion in  the  paths  along  both  sides  of  the  vat;  neither  should  there  be 
over  the  top  of  the  vat  any  crosspieces  that  may  interfere  with  the 
proper  handling  of  the  hogs  while  they  are  in  the  dip. 

In  building  wooden  vats,  if  softwood  is  used  for  the  frame  timbers 
they  should  oe  6  by  6  inches,  but  if  hardwood  is  used  4  by  4  inch 
timbers  are  sufficiently  large  for  the  purpose.  Cedar  posts  make  good 
framing  timbers,  as  they  do  not  rot  rapidly.  Matched  planks,  2  inches 
thick,  should  be  used  in  building  the  vat,  and  they  should  be  beveled 
so  that  all  joints  and  seams  may  be  properly  calked  with  oakum  and 
rosin,  or  similar  material. 

A  CoNCKBTB  Vat 

The  trench  for  a  concrete  vat  should  be  excavated  so  that  tlie 
inside  dimensions  correspond  to  the  outside  dimensions  of  the  com- 

Eleted  vat.  If  the  sides  of  the  trench  are  reasonably  firm  they  may 
B  used  for  the  outer  walls  of  the  form,  but  in  all  cases  in  which  the 
vat  is  extended  above  the  surface  of  the  ground  it  is  necessary  to 
build  forms  extending  from  the  ground  surface  to  the  top  of  the  rat. 
If  the  soil  is  sandv,  or  the  walls  cave  in,  it  will  be  necessary  to  use 
outer  forms,  in  which  case  the  trench  should  be  wide  enough  for  them. 

The  forms  usually  are  made  of  1-inch  boards  and  2  by  4  inch 
braces,  and  as  a  supply  of  lumber  usually  is  necessary  for  the  cor- 
rals and  chutes  some  of  it  may  be  used  for  the  forms  and  afterwards 
for  constructing  corrals  and  chutes. 

All  bolts  and  the  drain  and  other  pipes  should  be  placed  in  position 
in  the  forms  before  the  concrete  is  laid.  TTie  concrete  should  oe  rein- 
forced with  heavy  woven  wire,  and  the  reinforcements  should  be 
placed  properly  in  the  forms,  so  that  they  may  be  embedded  in  the 
middle  of  the  walls. 

The  concrete  for  dipping  vats  should  be  made  of  1  part  of  Portland 
cement  by  measure,  2^  parts  of  sand,  and  4  parts  of  screened  gravel 
or  crushed  stone.  The  sand  should  be  coarse,  clean,  and  free  from 
foreign  matter.  The  crushed  stone  or  gravel  may  vary  in  size  from 
one-quarter  to  1  inch  in  diameter.  The  mixing  snould  be  done  on  % 
smooth,  tight  platform  and  the  sand  and  rock  measured  separately 
in  a  bottomless  box  2  feet  long,  2  feet  wide,  and  1  foot  deep,  having 
a  capacity  of  4  cubic  feet.  For  the  2^  cubic  feet  mark  the  inside  o? 
the  box  T\  inches  up  from  the  bottom.  Each  sack  of  Portland 
cement  is  considered  to  be  equal  to  1  cubic  foot.    Mix  the  sand  and 
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:  cement  thoroughly,  add  the  crushed  stone  (preTiouslj  drenched  y?ith 
■water),  and  mix  the  whole  mass  by  turning  it  several  times  with 
shovels.  Then  add  water  in  a  depression  made  in  the  center  of  the 
pile  and  mix  well  by  turning  several  times  with  shovels,  adding  water 
enough  during  the  mixing  to  make  a  "  quaky "  or  thin,  jeUylike 
mixture. 

The  placing  of  the  concrete  in  the  forms  should  be  commenced  as 
soon  as  the  mixing  is  finished.  The  floor  and  exit  end  should  be  laid  ^ 
first  and  the  concrete  well  tamped.  In  filling  the  forms  the  cwicret* 
should  be  well  settled  into  place  by  spading  rather  than  by  tampingi 
and  special  attention  sliouid  be  given  to  spading  next  to  the  insi& 
forms  to  force  the  coarse  particles  back  and  allow  the  sand-cement 
mortar  to  form  a  dense,  water-tight  surface.  An  old  hoe  straightened 
out  makes  a  good  spading  tool,  as  the  handle  is  long  enough  to  rea^ 
the  bottom  of  the  forms.  If  it  is  necessary  to  stop  work  lor  the  daj 
before  the  forms  are  filled  tlie  surface  of  the  concrete  in  the  fortns 
should  be  roughened  with  a  stick.  Just  before  placing  additional 
concrete  wash  the  roughened  surface  and  paint  it  with  cement  a;  * 
.  water  mixed  to  the  consistence  of  thick  cream.  Leave  the  forms.  _.^ 
place  two  or  three  days,  if  possible,  and  wet  the  concrete  dailj 
After  the  forms  are  removed,  dampen  the  surface  of  the  concrete  fui 
apply  a  finishing  coat  composed  of  1  part  of  cement  and  2  of  saat 
or  mix  cement  and  water  to  the  consistence  of  cream  and  apply  '^^ 
brusliing  well  to  form  a  smooth  surface. 

HEATING    FACILITIES 

;  Heating  equipment  in  connection  with  the  dipping  plant  i 
necessary  when  crude-petroleum  dip  is  used,  but  when  hdine 
lime-sulphur  dip  is  used  it  is  necessary  to  provide  facilities  for  __. 
ing  tlie  dip  and  also  for  heating  it  in  the  vat    The  cooking  may 
done  in  open  kettles  or  tanks,  having  a  fire  box  tmder  them,  or  " 
steam  may  be  piped  into  them  for  boiling  the  dip.  -    - 

The  commonly  used  system  of  heating  the  dip  in  the  vatis.to  p^ 
live  steam  directly  into  the  liquid  from  a  steam  boiler.'  Theste^ 
pipes  .usually  are  extended  along  the  floor  of  the  vat  at  least  tv 
thirds.the  length,  and  are  provided  with  openings  for  the  escape^ 
.steam  into  the'  dip.  When  the  open-tank  heating  system,  showniH 
the  plans  for  a  concrete  vat,  is  Used,  settling  wells  are  not  neceesaJ 
as  the  heating  tank  answers  the  purpose  of  a  settling  well. 
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THE  slender,  milk-white  grub  or  "  maggot "  of  the 
rice  water-weevil  lives  on  the  roots  of  rice,  and 
whether  it  feeds  little  or  much  upon  them,  kills  prac- 
tically all  the  roots  that  it  attacks.  This  pruning  of 
the  roots  weakens  the  rice  plqnt  and  often  kills  it 
•  Another  enemy  of  this  staple  crop  of  the  South  is 
the  stink  bug,  which  sucks  ttie  juices  from  the  soft 
grains  of  rice. 

The  fall  army  worm,  when  it  becomes  abundant, 
works  great  havoc  in  its  attack  upon  young  rice. 
Other  insects  also,  such  as  the  rice  stalk-borer,  infest 
the  rice  field,  and  the  i-ice  planter  must  constanUy 
guard  his  crop  against  them. 

This  bulletin  tells  when  to  plant,  and  when  to  flood 
and  drain  the  fields  in  order  to  reduce  the  numbers 
of  these  pests,  and  recommends  other  measures  that 
will  prevent  attack  by  the  many  minor  species  of  in- 
sects which  normally  breed  in  and  near  rice  fields. 
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HOW  INSECTS  AFFECT  THE  RICE  CROP." 

J.  L.  WiSB, 
tlntomolOfiical  Attittant,  Southern  Fir  Id  Crop  Iivtect  InvetUffationi. 
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SOME  INSECTS   INFEST  RICE  FIELDS   ALMOST  EVERY 
YEAR. 

E^TIRY  great  staple  crop  when  grown  in  nbnndance  in  large  ai'eas 
becomes  affected  by  'many  serious  pests,  Tliis  is  sometimes 
l>ecause  of  the  greater  succulence  of  cultivated  crops  and  sometimes 
because  the  insects  of  the  neighborhood  which  normally  would  at- 
tack native  plants  are  forced  either  to  starve  or  adapt  themselves  to 
the  plant  growth  which  is  most  numerous.  The  result  is  that  every 
few  years  some  "new  pest"  becomes  serious  on  one  of  our  staple 
crops.  This  adaptation  often  happens  very  suddenly,  as  when  new 
land  is  broken  and  cultivated  and  all  the  native  insects  are  at  once 
forced  to  attack  the  new  crop. 

Even  rice,  with  its  unusual  system  of  agriculture,  occasionally  is 
very  seriously  affected  by  insect  pests.  For  example,  a  new  rice 
section  was  opened  up  in  Texas  a  few  years  ago  and  a  billbug,* 
which  never  before  had  been  collected  on  any  plant  and  was  con- 
sidered very  rare,  suddenly  became  serious  and  destroyed  large  plant- 
inga  But  it  disappeared  as  suddenly  when  the  new  rice  was  flooded 
and  never  has  been  heard  of  since. 

Some  enemies  of  rice,  however,  are  to  be  found  in  the  Betds  almost 
every  year  and  at  times  cause  great  losses  to  the  crop.  These  will  be 
discussed  in  greater  detail  in  the  following  pages. 

'  The  Insects  discussed  in  t 
Loolflaiia,  Texas,  and   ArhaDsas, 
CUltorala. 

'(Coloidra)   SpheHopAano  obUlut  lAc. 
141«50"— Bull.  1086—20 
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THE  RICE  WATER-WEEVIL  LIVES  ON  THE  ROOTS. 

Rice  roots  are  attacked  by  the  "maggot,"  or  larva,  of  the  vat«r 
weevil,'  which  is  rather  generally  distributed  throughout  the  rice 
belt.  The  amount  of  damage  done  yearly  to  the  rice  crop  by  the  rice 
water-weevil  is  extremely  hard  to  estimate.  In  most  cases  no  rice 
is  killed  outright,  and  jet  practically  ■  every  rice  field  is  infteted  to 
a  greater  or  less  degree. 

The  effect  of  the  weevil  attack  is  the  pruning  oiF  of  the  roots  near 
the  base  of  the  stalk.  In  severe  attacks  all  the  roots  may  be  cut  off, 
in  others  only  a  few.  Where  the  pruning  is  not  too  severe,  the  rice 
plant  promptly  throws  out  new  roots,  continues  to  live,  and  will  nm- 


Pic.  1. — OvcnrlDierlDg  quartern  of  the  rice  w«ter-weevil, 

ture.-  In  extreme  cases  the  rice  plants  are  killed  and  the  loss  is  then 
easier  to  estimate.  In  general  the  loss  from  this  source  is  consider- 
able, and  well  worth  active  efforts  in  the  way  of  prevention  or  elimi- 
nation. 

THE  WEBVIL. 

The  adult  weevil  passes  the  winter  in  dead  grass  (fig.  1),  especially 
grass  that  is  matted  down  upon  the  ground.  In  order  to  find  the 
weevils  in  hibernation,  that  is,  in  their  winter  sleep,  the  grass  must 
be  lifted  up  and  thoroughly  shaken  out,  causing  them  to  fall  to  the 
ground.  Even  then  close  examination  is  necessary  in  order  to  dis- 
tinguish them,  as  their  genera!  color  is  much  the  same  as  that  of  the 
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dry  grass.    Great  numbers  of  weevils  pass  the  \rinter  in  the  dried 


In  southern  Louisiana  the  weevils  begin  to  come  out  from  tlieir 
winter  quarters  rather  early.  The  earliest  date  upon  which  an  adult 
has  been  observed  to  be  active  is  March  25.  The  latest  date  upon 
wbich  adults  were  found  dormant  was  June  26.  This  gives  a  period 
of  three  months  for  the  emergence  of  the  entire  generation  of  over- 
wintering individuals. 

The  adult  weevils  are  usually  not  noticed  in  spring  until  the  first 
flooding  of  the  rice  fields.  Then  almost  immediately  they  are  to  be 
found  swimming  about  in  the  water  among  the  rice  plants  or  resting 
upon  the  leaves  above  water.  Sometinfts  they  apparently  rest  upon 
the  leaves  for  hours,  hut  when  touched  promptly  "  play  possum," 
fall  to  the  water,  and  swim  away.  They  appear  to  be  equally  at 
home  in  water  and  out  of  it.  It  is  impossible,  however,  for  them 
to  breed  in  any  but  water  plants. 

Feeding. — The  first  injury  to  the  rice  plant  occurs  upon  the  leaves 
and  is  caused  by  the  feeding  of  adult  weevils  just  before  and  after 
egg  deposition.  This  injury  takes  the  form  of  longitudinal  feeding 
scars,  the  weevil  eating  out  a  furrow  in  the  leaf  just  as  broad  as  the 
sptmd  of  the  mandibles.  Only  the  thin  outer  skin  of  the  underside 
is  left.  liittle  real  damage  is  cause^^n  this  way,  but  the  work  is  very 
characteristic  of  this,  species. 

Egg  laying. — ^Mating  and  egg  laying  apparently  commence  shortly 
after  the  adults  reach  the  flooded  fields  of  rice.  When  ready  to 
deposit  an  egg  the  adult  female  crawls  down  the  rice  stem  beneath 
the  water  and  surface  of  the  soil  to  one  of  the  principal  roots.  Here 
she  inserts  the  ovipositor,  apparently  by  merely  forcing  the  tip  of 
thia  organ  through  the  epidermis  or  outer  layer  of  skin  of  the  root. 
The  egg  is  then  placed  longitudinally  just  under  the  epidermis.  It 
is  cylindrical,  pearly  white,  and  about  one  thirty-second  of  an  inch 
in  length.  It  is  three  or  four  times  as  long  as  broad  and  barely 
visible  to  the  naked  eye.  From  the  egg  in  a  few  days  there  hatches 
a  minute  legless  grub  or  larva. 

THE  LARVA. 

For  the  first  few  days  of  its  existence  the  larva  remains  within 
the  root  in  which  it  was  hatched,  feeding  upon  the  inner  root  tissues 
and  increasing  in  size.  It  advances  along  the  root  longitudinally, 
eating  out  a  passageway  as  it  goes.  By  the  time  it  has  exhausted 
the  nutritive  qualities  of  this  first  root  it  is  large  enough  to  proceed 
farther,  and  goes  to  another  root,  undeterred  by  the  surrounding 
mud.  (See  fig.  2.)  Whether  it  feeds  little  or  much  upon  successive 
roots,  practically  all  roots  attacked  are  killed.  Often  several  larvn 
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are  found  among  the  roots  of  a  single  plant  and  work  great  destruc- 
tion there.  At  .this  stage  many  of  the  larva  are  easily  disclosed  by 
pulling  up  infested  rice  plants  and  shaking  the  roots  in  water  until 
washed  clean  of  mud.  (See  fig.  3.)  Some  of  the  larvie  float  on 
the  surface  of  the  water,  others  sink  to  the  bottom.  When  the  roots 
of  a  rice  plant  are  severely  injured  the  leaves  turn  yellow,  and  may 
even  fall  over  upon  the  surface  of  the  water.' 

When  full  grown  the  larva  is  from  one-fourth  to  one-half  inch  in 

length,  very  slender. 

and  milk  white. 


In  preparation  for 
the  change  to  the 
pupal  or  resting 
stage,  the  larva  gath- 
ers about  itself  an 
egg-shaped  mass  of 
dirt,  which  it  attaches 
to  one  of  the  healthy 
rice  roots.  (See  fig. 
4.)  The  outside  of 
this  cell  is  uniformlj 
even  and  oval  in 
shape,  and  is  com- 
posed of  dirt  and  s 
secretion  from  the 
F.O.  2.-aice  root  -  mareote  •'^amone  the  r*ote  of  .  ri«.      ^^^^.jj     j^^,^^     ^j^j^^ 

makes  it  impervious 
to  water.  Within  the  pupal  cell,  safe  from  water,  the  larva  spins  a 
thin  silken  cocoon  about  itself  as  if  to  make  itself  doubly  secure,  for 
it  is  delicate  and  helpless  while  it  undergoes,  during  its  pupal  period, 
the  difficult  transformation  into  the  adult-beetle  stage.  As  many  as 
15  pupal  cells  have  been  found  attached  to  the  roots  of  one  rice  plant 
The  pupa  shows  somewhat  the  form  of  the  adult,  but  it  is  entirely 
white,  like  the  larva.  The  durfition  of  the  pupal  stage  is  probably 
from  one  to  two  weeks.  When  fidly  mature  the  adult  breaks  throng 
the  wall  of  the  pupal  cell,  crawls  up  the  root  to  which  the  pupil 
cell  was  attached,  and  so  escapes  to  the  open  air. 

LENGTH   OF  LIFE  CYCLE. 

The  length  of  time  the  insect  spends  in  each  of  these  four  stages 
is  not  definitely  known ;  however,  the  time  from  deposition  of  the 
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egg  to  the  young  adult  stage  in  the  spring  has  been  determined  ap- 
proximately.   In  a  plot  of  rice  which  was  first  flooded  on  June  1, 
1912,  a  young  adult  was  found  in  a  pupa  case  on  July  8,  1912. 
The  e^  could  not  have  been  deposited  before  the  rice  was  flooded, 
and,  supposing  it  to  have  been  deposited  the  first  day  of  flooding 
(June  1),  the  time  occupied  in  reaching  the  adult  stage  by  July  8 
was  38  days,  or  5J  weeks.    It  is,  of  course,  possible  that  even  less 
time  than   this   was 
actually  occupied  by 
the  insect  in  passing 
through  the  different 


Careful  experi- 
ments have  demon- 
strated that  drain- 
age is  the  safest 
remedy  for  the  rice 
water-weevlL  The 
proper  tiihe  to  com- 
mence drainage  of 
the  fields  is  from  two 
and  one-half  to  three 
weeks  after  the  first 
flooduig,  while  the 
larvae  are  still  young. 

Drainage  should  con-     *■'"■  ^^^  ^^^  ^ 

tinue  for  a  period  of 
two  weeks.  A  shorter  period  of  drainage  will  not  kill  the  Ia^^"Ee,  and  a 
longer  period  will  injure  the  rice.  Planters  should  not  wait  until  the 
rice  bcf^s  to  turn  yellow  before  commencing  to  drain.  The  damage 
is  practically  all  done  by  that  time,  and  the  rice  needs  water  to  enable 
it  to  throw  out  new  roots  and  recover  from  the  attack  of  the  insect. 

THE  STINK  BUG  INJURES  THE  YIELD. 

Bice  growers  are  familiar  with  an  elongat«,  straw-colored  bug. 
with  mouth  parts  fitted  for  piercing  and  sucking,  which  is  known 
as  the  stink  bug.^  As  the  name  indicates,  it  has  a  very  offensive 
odor  which  becomes  apparent  when  one  handles  the  insect.  Its  life 
history  in  relation  to  the  rice  plant  has  not  been  worked  out  in 
detail.  Its  injury  to  this  crop  is  largely  confined  to  late  summer 
and  early  fall  when  the  rice  heads  are  forming,  the  mature  and 
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nearly  mature  bugs  attacking  the  soft  grains  of  rice,  sucking  the 
juices  from  tbem  by  means  of  the  beak,  which  lies  conceaJed  under 
the  body  when  at  rest. 

A  good  deal  of  the  injury  and  loss  from  this  source  can  no  doubt 
be  avoided  by  getting  the  crop  in  early  in  the  spring  so  as  to  bring 
it  to  maturity  before  the  bugs  become  abundant  in  the  fall.  A  wise 
precaution  is  to  keep  down  weed  growth  surrounding  the  fields,  - 
which  reduces  the  food  supply  during  the  summer  for  the  younger 
stages,  and  cuts  off  the  food  supply  for  the  adults  after  the  rice 

is  harvested.  Fall 
weed  cutdng  is  espe- 
cially important  for 
this  reason. 

THE  FALL  ASHT 
WORM  OR 
SO  UTHERH 
GRASS  WORH 
INJURES  RICB. 

Southern   planten 

are  bothered  almost 

every  year  with  the 

grass  worm,*  and  In 

some  years  the  pest 

is  a  veritable  plague. 

This    insect,'  which 

resembles  the  true  army  worm  of  the  North,  and  attacks  practically 

all  kinds  of  vegetation,  occasionally  becomes  abundant  in  rice  fields 

in  the  spring  before  the  rice  is  flooded.     Unless  prompt  measures 

are  taken  it  soon  works  great  havoc,  as  it  is  a  voracious  feeder,  and 

the  young  rice  seems  to  be  especially  palatable  to  it     It  is  easily 

controlled  by  the  simple  method  of  flooding  the  fields  and  drowning 

out  the  worms.    After  flooding  there  is  little  danger  of  an  inva^oa, 

as  it  is  impossible  for  the  worms  to  reach  the  plants  through  the 

water  surrounding  the  fields. 

THE  RICE  STALK-BORER  KILLS  THE  PLANT. 

After  the  rice  has  headed  out,  there  will  be  found  in  most  fields, 
if  one  looks  closely,  occasional  single  white  heads  among  the  sur- 
rounding green  or  yellowish  ones.  An  examination  of  the  stalk 
below  the  head  will  usually  reveal  the  larva  or  pupa  of  the  stalk 
borer  *  within  the  stalk.  The  larva  feeds  on  the  inner  stalk  and  the 
head  dies  before  maturity. 
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The  adult  form  of  this  insect  is  an  elongated  moth  of  a  pale  yel- 
low color  with  golden  patches  and  scales,  having  a  row  of  black  dots  at 
the  end  of  each  front  wing.  The  eggs  are  evidently  laid  on  the  leaves, 
and  on  hatching  the  larva  crawb  down  and  bores  into  the  stalk. 

The  appearance  of  infested  plants  resembles  somewhat  that  of 
diseased  plants,  but  in  the  case  of  attack  by  the  borer  s<»ne  of  the 
leaves,  as  well  as  the  head,  usually  wilt  be  found  dry  and  withered, 
which  is  not  the  case  in  diseased  heada 

The  damage  from  the  rice  stalk-borer  is  slight.  It  has  been  sug- 
gested that,  in  case  of  heavy  infestations,  the  best  ^ay  to  rid  a 
plantation  of  the  borer  is  after  harvest  to  cut,  as  close  to  the  ground 
as  possible,  the  stubble,  volunteer  rice,  and  weeds,  and  to  bum  them 
thoroughly  in  some  safe  place. 

MISCELLANEOUS   INSECTS  WHICH   AT  TIMES   INJURE 
THE  RICE  CROP. 

The  most  destructive  insect  enemies  of  the  rice  crop  already  have 
been  mentioned.  Several  others,  not  so  generally  present,  occasion- 
ally increase  in  numbers  to  such  an  extent  as  to  cause  injury  to  the 
crop.  Among  them  are  the  Southern  com  rootworm,'  which  some- 
times attacks  the  rice  seed  after  it  is  planted,  completely  destroying 
its  power  to  produce  a  plant. 

A  black  beetle,  which  also  attacks  com,  known  as  the  rough-headed 
corn  stalk-borer,'  is  sometimes  found  in  rice  fields.  It  attacks  the 
main  stem  of  the  rice  plant  just  above  the  roots,  shredding  it  and 
causing  the  plant  to  die. 

In  addition  to  the  above-mentioned  insects,  various  sucking  bugs, 
caterpillars,  grasshoppers,  and  leafhoppers  prey  upon  the  crop,  al- 
though as  a  usual  thing  damage  by  them  is  so  slight  as  to  escape 
notice. 

THE  BEST  METHODS  OF  INSECT  CONTROL  IN  RICE 
FIELDS. 

(1)  Plow  fields  in  fall  previous  to  planting  time  to  kill  pests  in 

the  soil.  In  the  case  of  sod  land,  cultivate  thoroughly  in  the 
fall.  If  fall  plowing  is  not  done,  bum  off  alt  vegetation  dur- 
ing winter  to  destroy  pests  overwintering  in  the  dead  grass 
and  weeds. 

(2)  Three   weeks  after  fii-st  flooding,  drain  fields  for  two  weeks 

to  prevent  damage  by  "  root  maggots." 

(3)  In  case  of  caterpillar  or  worm  attack  upon  the  leaves,  flood 

the  field  immediately. 

(4)  Keep  down  all  weed  growth  around  the  field  and  on  the  levees 

separating  the  plats.  This  will  greatly  reduce  attack  by  many 
minor  species  of  insects  which  normally  breed  in  these  wee<Is. 
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PXJBLICATIONS  OF  UNITED  STATES  DEPARTMENT  OF 
AGRICULTURE  RELATING  TO  INSECTS  INJURIOUS  TO 
CEREAL  AND  FORAGE  CROPS. 

AVAILABLE  FOR  PKBB   DISTRIBUTION  BY  THE  DKPASTHBNT. 

Chalcls-FIy  lo  Alfalfa  Seed.     (Farmers'  Bolletla  036.) 

Grasshopper  Problem  and  Alfalfa  Culture.     (Farmers'  Bulletin  637.) 

Chinch  Bug.     (Farmers'  Bulletin  057.) 

Wlrewornia  DcBtructlve  to  Cereal  and  Forage  Crops.     (Farmers'  Bnlletln  725.) 

True  Army  Worm  and  Its  Control.     (Farmers'  Bulletin  731.) 

Com  and  Cotton  Wreworm  In  Its  Itelatlon  to  Cereal  and  Forage  Crops,  iriQt 
Ontrol  Measures,     (Farmers'  Bulletin  733.) 

Cnorer  Leafhopper  and  Its  Control  in  Central  States.     (Farmers'  Bnlletln  737.) 

Cutworms  and  their  Control  In  Com  and  Other  Cereal  Crops.  (Farmers'  Bul- 
letin 739.) 

Alfalfa  Weevil  and  Methods  of  Controlling  It.     (Farmers'  Balletlo  741.) 

Grasshopper  Control  In  Relation  to  Cereal  and  Forage  Crope.  (Farmers'  Bol- 
iptin  747.) 

Fall  Army  Worm,  or  Grass  Worm,  and  Ibi  Control.     (Farmers'  Bulletin  752.) 

Carbon  Disulphid  as  an  Insecticide.     (Farmers'  Bulletin  799.) 

How  to  Detect  Outbreaks  of  Insects  and  Save  the  Grain  Crops.  (Fanners'  Bnl- 
letln 835.) 

Bollworm,  or  Com  Barworni.     (Farmers'  Bulletin  872.) 

Rough-Headed  Com  Stalk-Beetle  la  Southern  States  and  Its  ControL  (Fannys' 
Bulletin  875.) 

Cora  Root-Aphis  and  Methods  of  Controlling  It.     (Farmers'  Bullethi  891.) 

Common  White  Gmbs.     (Farmers'  Bulletin  940.) 

Controlling  the  Garden  Webworm  In  Alfalfa  Fields,     (Farmers'  Bulletin  944.) 

Southera  Com  Rootworm  and  Farm  Practices  to  Control  It.  (Farmers'  Bul- 
letin 950.) 

Controlling  the  Clover-Flower  Midge.     (Farmers'  Bulletin  971.) 

(Control  of  the  Green  Clover  Worm  In  Alfalfa  Fields.     (Farmers'  Bulletin  982.) 

How  to  Control  Billbugs  Destructive  to  Cereal  and  Forage  Crops.  (FaraMrs' 
Bulletin  1003.) 

Wheat  Jolntworm  and  Its  Control.     (Farmers'  BuUetln  1006.) 

Larger  Corn  Stalk-Borer.     (Fanners'  Bulletin  1025.) 

European  Com  Borer:  A  Menace  to  the  Country's  Com  Crop,  (Farmers'  Bnl- 
letln 1046.) 

Hessian  Plj-,  and  How  to  Prevent  Losses  From  It.    (Farmers'  Bulletin  1083.) 

Western  Cora  Rootworm.     (Departmeut  Bnlletln  8.) 

Alfalfa  Caterpillar,     (Department  Bulletin  124.) 

New  Mexico  Range  Caterpillar  and  It.s  Control.     (D^>artment  Bulletin  443.) 

OralQ  Bug.     (Department  Bulletin  779.) 

Clover  Mite.     (Entomohwy  Circular  158.) 

Slender  Seed-Com  Ground-Beetle.     (Entomology  Bulletin  85,  Part  2.) 

Clowr-Root  Curcullo.     (Entomology  Bulletin  85.  Part  3.) 

Contributions  to  Knowledge  of  Com  Root-Aphis.  (Elutomolt^y  Bulletin  8^ 
Part  6.) 


Southern  Corn  Rootworm,  or  Budworm.  1905.  (Department  Balletlo  5.) 
Price  5  cents. 

Oat  Aphis.    1914.     (Department  Bulletin  112.)     Price  9  cents. 

Wlrewornis  Attacking  Cereal  and  Forage  Crops.  1915.  (Department  Bulletin 
156.)     Price  5  cents. 

Southera  Cora  I^eaT-Beetle.    1915.     (Department  Bulletin  221.)     Price  5  cents. 

Sharp-Headed  Grain  Leafhopper.  1915.  (Department  Bulletin  254.)  Price  S 
cents. 

Pea  Aphis  with  Relation  to  Forage  Crops.  1915.  (Department  Bnlletia  270.) 
Price  15  cents. 

Grasshopper  Outbreak  In  New  Mexico  during  Snmmer  of  1913.  1915.  (De- 
partment Bulletin  293.)     Price  5  cents. 
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Argentlae  Ant :  DIstrlbntloD  and  Control  in  United  States.    1916.     (Department 

Bnllelln  877.)     Price  S  cents. 
Spike-Horned  Leaf-Miner.    1916.     (Department  Bulletin  432.)     Price  5  cents. 
D«ert  Com  ri«a-Beetle.    1917.     (Department  Bulletin  436.)     Price  5  cents. 
Some  Insects  ARectIng  Production  of  Red  Clover  Seed.    1906.     (Bntomolog; 

Circular  69.)     Price  5  centa.  , 

Spring  Orala-Apbls,  or  So^^Ued   "Green  Bug."    1909.     (Entomolt^y  Circular 

93.)     Price  5  cents. 
Wheat  Straw-worm.    1900.     (Entomology  Circular  106.)     Price  6  cents. 
Western  G rasa-Stem  8a wfly.    1910.     (Entomology  Circular  117.)     Price  6  cents. 
Clover  Root-Borer.    1910.     (Entomology  Circular  118.)     Price  B  cents. 
Two   Destructive  Texas   Anta    1912.     (Entomology    Clrculnr   148.)     Price   5 

cents. 
Rice  Water-wMvil  and  Methods  for  Its  Control.    1912.     (Entomology  Circular 

152.)     Price  5  cents. 
Fall  Army  Worm  and  Variegated  Cutworm.     1901.     (Entomology  Bulletin  29, 

n.  s.  >     Price  6  cents. 
Mexican  C^ncbuela  in  Western-  Texas  In  19(^.    1907.     (Entomology  Bulletin 

64,  Part  7.)     Price  5  cents. 
New  Breeding  Records  Of  Coffee-Bean  Weevil,    190B.     (Entomology-  Bulletin 

64,  Part  7.)     Price  5  cents. 
Notes  on  Colorado  Ant    1910.     (Entomology,  Bulletin  64,  Part  9.)     Price  0 

cents. 
Chinch  Bug.    1907.     (Entomology  Bulletin  «9.)     Price  15  cents. 
Papers  on  Cereal  and  Forage  Insects.    1911.     (EntonK>l<«y  Bulletin  85,  8  parts.) 

Erice  30  cents. 
Lesser  Clover-Leaf  Weevil.    1909.     (Entomology  Bulletin  85,  Part  1.)     Price  5 

Sorgham  Midge.    1911.     (Entomology  Bulletin  86,  Part  4.)     Price  10  cents. 

Sntoky  Cnme-Fly.    1910.     (Entomology  Bolletin  85,  Part  7.)     Price  5  cents. 

Cowpea  CurcuUo.    1910.     (Entomoli^y  Bull^ln  85,  Part  8.)     Price  5  cents. 

Tlmothf  Stem-Borer,  New  Timothy  Insect.  1911.  (Entomologj-  Bulletin  95, 
Part  1.)     Price  5  cents. 

Maize  BlUbug.    1911.     (Entomology  Bulletin  95,  Part  2.)     Price  5  cents. 

Cblnch-Bug  Inveetlgattons  West  of  Mississippt  River.  1911,  (Bntomoh^  Bul- 
letin 95,  Pari  3.)     Price  10  cents. 

So<3aUed  "  Onrlew  Bog."    I9J2.     (Entomology  Bulletin  95,  Part  4.)     Price  10 

False  Wlrewonng  of  Padflc  Northwest.    1912.     (Entomology  Bulletin  95,  Part 

6.)     Price  B  cents.  -  . 

LegiunePod  Moth  and  Legume  Pod  Maggot.    1912.     (Entomology  Bulletin  95, 

Part  6.)     Price  6  cents. 
Alfalfa  Looper.     1912.     (E^ntomology  Bulletin  95,  Part  7.)     Price  5  c^ts. 
Besolts  of  A'tiflclal  Use  of  White-Fungus  Disease  in  Kansas,  with  Notes  on 

Approved  Methods  of  Fluting  Cblnch  Bugs.     (Entomology  Bulletin  107.) 
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NEED  OF  BEAUTIFYING  THE  FARMSTEAD. 

HOMES  are  the  foundation  of  a  nation.  Witli  clean,  attractive, 
pure  homes  the  youth  become  strong,  upright,  honorable  citi- 
zens. Anj-thing  that  will  make  the  home  better  will  tend  to  im- 
prove citizenship. 

The  essentials  of  a  good  home  are  a  man  and  woman  resolved  by 
their  mutual  efforts  to  make  this  world  a  better  place  in  which  to  live 
and  a  structure  that  will  protect  life  and  health  from  undue  exposure 
to  the  elements.  {Fig.  1.)  If  the  dwelling  is  to  be  really  a  home  it 
most  be  more  than  a  place  at  which  to  eat  and  sleep.  (Fig.  2.)  It 
must  be  for  the  mature  a  haven  of  rest  from  vexations  incident  to 
breadwinning  and  other  serious  duties  of  life  and  for  the  young  a 
retreat  for  the  solution  of  life's  problems.  Inspiration  to  b^ter  liv- 
ing must  be  there,  incentive  to  strive  diligently  for  the  highest  ideals; 
and  to  attain  these  ends,  not  only  must  the  physical  needs  of  the 
family  be  supplied  moderately  well  but  the  home  must  be  attractive. 
(Fig.  3.) 

The  foundation  of  this  attractiveness  is  love  among  the  members 
of  the  household,  combined  with  a  right  moral,  mental,  and  religious 
attitude.  This  attitude  may  be  greatly  altered  by  changed  sur- 
roondings.  Sufficiency  of  food  and  exercise  with  other  physical 
comforts  in  moderation  are  conducive  to  the  highest  development, 
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while  marked  deficieDcy  or  excess  of  physical  comforts  is  debili- 
tating. Beauty  in  every  form  has  an  intSuence  for  good.  Forms  of 
beau^  differ  greatly  in  their  effect  on  persons.  Children  especiallj 
are  wonderfully  affected  for  good  or  ill  by  their  surroundings.  The 
greatest  influences  are  probably  seldom  realized  at  the  time  they  are 
exerted. 

It  is  important  that  the  home  should  be  carefully  arranged  so  as 
to  give  the  most  helpful  influences.    This  is  well  recognized  in  cities 


FiQ.  1. — A  gtnicture  that  wIU  afford  protectloD  from  nndae  eipMure  to  tbe  elei 

and  towns  so  far  as  it  relates  to  the  arrangement  and  decoratioj 
the  interior  of  houses,  to  some  extent  to  the  house  itself,  and  to  a1 
degree  to  its  surroundings.  The  purpose  of  this  bulletin  is  to  sug- 
gest the  importance  of  improving  the  surroundings  of  farm  homes 
and  to  show  how  unattractive  conditions  (fig.  2)  may  be  made  at- 
tractive (fig.,3)  without  tmdue  labor  or  expenditure. 

The  poor  taste  and  judgment  shown  in  developing  the  outward 
appearance  of  our  homes  have  left  much  to  be  desired.  In  the  colo- 
nial days  and  the  early  days  of  the  Republic  the  prevailing  style 
of  architecture  and  planting  in  both  city  and  country  was  simple, 
direct,  and  attractive.     (Fig.  4.)   ■  This  may  have  been  the  result  of 

D„j,i7<-,ib,.GoogIc 


Beautifying  the  Farmstead.  $ 

necessity  or  the  exercise  of  good  taste,  probably  the  lattarj  in  an 
honest  endeavor  to  meet  recognized  needs  by  the  most  direct  methods. 


,  Tic,  2. — A  comfortable  place  to  eat  and  BleepI  tiat  not  all  a  borne  sbould  la.    Compare 
with  fleurc  3. 

,iioTfi  recently,  styles  in'city  and  suburban  buildings  have  changed 
almost'  as  rapidly  as  styles  in  clothing.  Apparently  the  prevalent 
idea  has  been  to  make  as  much  show  as  possible  xcith  the  funds  at 


command,  with  little  regard  to  the  real  purpose  to  be  served.  Wliat 
is  more,  the  planting  of  trees,  slirubs,  and  flowering  plants  has 
been   largely   neglected,   and  city  and  suburban   styles   have   been 
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copied  on  the  farms  whether  appropriate  or  not.  (Fig.  5.)  Now, 
however,  there  is  an  evident  effort  to  make  the  style  of  building  har- 
'monizc  with  its  needs  and  location. 

The  attention  attracted  by  properly  located,  well-arranged  build- 
ings with  good  planting  is  itself  evidence  of  the  extent  to  which 
these  matters  have  been  neglected  in  all  parts  of  the  country.  Much 
thought  and  money  have  been  expended  to  provide  luxuriously  for 
the  physical  needs,  even  to  an  extent  that  is  harmful  rather  than 
beneficial.  Little  thought  has  been  given  to  external  appearance-  be- 
yond a  show  to  the  community  for  the  money  spent. 

The  application  of  good  taste  in  beautifying  the  interior  of  the 
home  has  been  more  in  evidence.    Attractive  and  homelike  interiors 


,   4. — A   coloDlBl    I 


have  been  common  both  in  city  and  country  in  spite  of  repeated  waves 
of  fashion  in  inferior  decoration  and  inappropriate  exteriors. 

The  efforts  of  women  to  make  the  liomes  attractive  usually  include 
the  immediate  surroundings  of  the  dwelling.  In  suburban  com- 
munities and  in  cities  which  are  not  too  closely  built  up,  men  are 
cooperating  more  and  more  actively  in  the  development  of  home 
grounds  and  often  take  the  initiative.  On  the  farms  the  little  atten- 
tion that  is  given  this  matter  is  often  contributed  solely  by  the 
women  of  the  household. 

In  cities  and  villages  the  home  and  the  business  are  so  separated 
both  in  place  and  in  character  that  if  the  man  comes  home  from 
his  day's  labor  and  puts  thought  and  work  on  his  home  surround- 
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ings  it  is  a  positive  relaxation  and  recre&tion.  On  the  farm  the 
business  and  the  home  are  so  intertwined  and  so  close  together  and 
the  character  of  the  day's  labor  and  of  the  effort  to  beautify  the 
home  surroundings  are  so  nearly  parallel  that  there  is  not  the  same 
relaxation  or  recreation  in  the  effort.  The  very  closeness  of  physi- 
cal relationship  between  the  business  and  the  home  make  it  all  the 
more  necessary  that  the  preeminence  of  the  home  shall  be  emphasized 
in  everj-  way  possible.  It  this  is  not  done  business  will  crowd  out 
the  home  spirit  and  make  life  one  round  of  drudgery. 

The  farm  family,  because  of  its  comparative  remoteness  from  the 
turmoil  and  distractions  of  the  city,  has  wonderful  opportunities  to 
make  a  real  home,  while  the  city  family,  witli  its  greater  tempta- 
tions to  dissipate  its  energies,  has  to  exercise  much  restraint  to  ac- 
complish  the   same   end.     Among   the   opportunities   of   the   farm 


Pio.  B. — A  city  bouK  In  tbe  coantr;. 

family  is  that  of  beautifying  the  farmstead,  so  that  it  may  be  more 
attractive  to  the  occupants.  This,  in  turn,  will  tend  to  make  both 
young  and  old  more  contented.  It  will  also  add  materially  to  the 
enjoyment  of  those  who  pass  by  and  thus  incidentally  to  the  selling 
value  of  the  farm. 

Neglect  of  such  improvement  is  usually  due  to  one  or  more  of  the 
following  causes :  (1)  Opinion  that  it  will  require  too  much  time  and 
work  for  upkeep,  (2)  a  feeling  that  the  improvement  will  be  un- 
Euited  to  farm  conditions,  {3)  a  belief  that  any  adequate  improve- 
ment will  be  too  expensive,  (4)  indifference,  and  (5)  a  lack  of  under- 
standing of  what  can  be  accomplished  by  expending  a  little  effort  in 
this  direction. 
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DESIRABILITY  OF  MAKING  PLANS  FOR  IMPROVEMENTS 

IN  ADVANCE. 

A  farmstead  consists  of  the  farm  buildings  and  the  land  imme- 
diately surrounding  them  that  is  necessary  to  their  proper  use  and 
-  to  the  making  of  the  home.  Under  this  definition,  not  only  are  the 
buildings  and  the  approaches  from  the  highway  a  part  of  the  farm- 
Etead,  but  also  the  cattle,  hog,  and  chicken  yards  and  the  vegetable, 
fruit,  and  flower  gardens.  (Fig.  6.)  Because  of  the  intimate  rela- 
tionship between  the  farm  home  and  the  farm  business  all  these 
things  must  be  taken  into  account  when  planning  to  improve  the 


c  from  a  Dorth-ud- 

home  surroundings.  Not  only  the  house  lot  but  the  whole  farmstead 
must  be  considered. 

Before  any  improvement  can  be  made  some  idea  must  be  formed 
as  to  what  should  be  done.  Are  any  changes  in  existing  buUdings, 
roads,  or  other  permanent  features  desirable,  and,  if  so,  how. can  they 
be  made,  and,  after  all,  will  the  change  really  be  an  improvem^tJ 
(Figs.  7  and  8.)  Such  a  consideration  of  the  conditions  is  planning, 
whether  the  results  are  held  in  the  mind  of  the  one  doing  it  or  are 
put  upon  paper  either  in  the  form  of  written  memoranda  of  the 
changes  to  be  made  or  as  a  drawing  showing  what  is  to  be  done. 

In  order  that  the  whole  family  may  be  interested  and  thoroughly 
understand  what  is  being  considered  and  have  an  opportunity  intel- 
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ligeDtlj  to  offer  suggestions,  it  is  desirable  that  some  memoranda 
be  put  upon  paper.     The  more  complete  this  is  and  the  more  care- 
fully it  is  worked  out,  the  lees  is  the  likelihood  of  unexpected  diffi- 
caltdes  arising  as  the 
woi^   progresses.     It 
is  appropriate  to  in- 
clude    features    that 
may    not    be    carried 
out  for  several  years 
(fig.  9),  so  these  im- 
provements   can    be 
made  when  the  time 
comes    without  inter- 
fering with  other  fea- 
tures of  the  plan. 

When  an  established 
place  is  to  be  im- 
proved it  should  bo 
studied  in  the  same 
way  as  a  new  place,  '^"=-  T-CndMin 
.  ..  ,  fsraiBt 

forgetting    all    roads 

and  structures,  except,  possibly,  the  largest  and  most  expensive  build- 
ings.   In  making  the  first  studies,  even  these  should  not  be  assumed  to 

be  incapable  of  being 
niovod  or  altered. 
Then  plans  should 
be  made  which  incor- 
porate the  buildings 
as  they  exist.  If  the 
last  plans  made  are 
not  as  satisfactory  m 
the  original  ones,  al- 
terations should  be 
considered  until  a 
practical  compromise 
is  evolved,  even 
though  it  require 
changes  in  perma- 
nent features,  such  as 
roads  and  buildings. 

fia.  8— A  re>l»d  dnlgi.  (or  au  approach  to  the  fanmlwid  J^  planning  a  neW 

■hown  In  flgoK  7.  ,        ^ ,       „^     ,  . 

place  the  first  thing 
to  be  considered  is  the  approximate  location  of  ihe  principal  build- 
ings, with  the  space  they  should  have  about  them  and  the  re- 
lation of  that  space  and  of  the  buildings  to  one  another.     Then 
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the  necessary  drives  and  walks,  including  the  approaches  to  the 
buildings  and  all  service  features,  should  be  located.     After  this, 
the  detailed  plans  of  the  buildings  should  be  worked  out  to  con- 
form  to   the   general   scheme,    followed    finally    by  the    planting 
su^estioDS.     It  is  much  eauer  to  move  a  Gilding  before  the 
cellar    wall    is    built    than    after    it    is    up,     and    much    annoy- 
ance can  be  saved  by  making  plans  of  the  grounds  and  then  of 
the  buildings.     This  holds  whether  an  old  place  is  to  be  slightly 
modified  or  a  new  place  built  and  whether  the  work  is  to  be  done 
by   the   owner    or  by 
landscape    desi  g  n  e  r  s 
and  architects. 

It    frequently     hap- 
pens that  houses  and 
barns  are  put  up  with- 
out   seriously     consid- 
ering their  relation  to 
one  another  or  to  the 
means    of    getting    to 
and  from  them.    Awk- 
ward situations  often 
arise  even  in  fiat  coun- 
tries   from   such    lack 
of  foresight,  while  in 
rough    countries    al- 
most   impossible    con- 
ditions  frequently   oc- 
cur from  such  neglect. 
To     prevent     difficul- 
ties it  is  necessary  to 
plan  the  grounds  care- 
Fia.  O.^FIan  oC  a  farmstead  located  Dcrar  tbe  highway.     fuIly     before    building 
and  then  make  the  building  plans  to  suit.     In  this  connection  it  is 
essential  to  study  thoroughly  the  land  conditions  as  to  elevation, 
slopes,  and  drainage.'     AJso  consideration  should  be  given  to  the 
desirability  of  the  different  points  of  the  compass  as  exposures  for 
the  important  rooms  of  the  home  or  for  facing  the  different  buDd- 
ings  or  the  yards   adjoining  them.     This  is   called  "orientation" 
by  architects  and  engineers.     In  addition,  it  is  necessary  to  decide 
whether  the  development  is  to  be  simple  and  inexpensive  or  elab- 

'  Toi»o([r»phy  is  n  seneral  term  applied  to  eleTallong,  slopes,  hollows,  marshn,  vatn- 
coursa,  and  other  aartacn  features  ot  the  land.  A  map  ibowlns  mcb  tMLtorea  la  k>cwm 
ai  a  toiKiETaphleal  map. 


,,  Google 


Beautifying  the  Farmstead.  11 

orate  and  pretentious;  Trhether  the  greatest  possible  economy  of 
funds  and  lands  is  essential  or  whether  a  liberal  expenditure  is  per- 
missible. Further,  a  general  conception  must  be  formed  of  the  stylg 
of  place  that  is  desired ;  whether  free  and  open  or  secluded,  whether 
austere  and  commanding  or  cosy  and  retiring,  whether  massiye  or 
airy,  palatial  or  simple,  somber  or  gay,  pretentious  or  modest,  for- 
bidding or  hospitable,  dignified  or  riotous. 

STYLE  OF  THE  DESIGN. 

So  far  no  distinctive  typo  of  American  farm  architecture  has  de- 
veloped, although  some  localities  have  evolved  typical  styles.  Ex- 
amples of  these  are  found  in  New  England  with  the  house  and  bam 


Pie.   10. — Typical   New   EDglatiil   tarn   baildlnga. 

connected  by  a  woodshed  (fig.  10) ;  in  central  New  York  with  a 
story  and  three- fourths  house  and  a  moderate-sized  bam;  in  south- 
eastern PenoE^lrania  with  its  bank  bam  of  stone,  stable  high  with 
an  "overshoot"  on  the  south  (fig.  11)  and  a  moderate-sized  dwell- 
ing; and  in  the  South  with  large  houses  (fig.  12)  and  the  other  farm 
buildings  subordinated.  Because  so  much  of  our  farming  country 
is  flat  it  would  seem  that  the  ultimate  prevailing  style  should  be 
low  and  spreading  and  that  the  prevailing  lines  should  be  horizon- 
tal, to  make  them  harmonize  more  nearly  with  the  landscape.  Small 
communities  with  special  conditions  will  be  likely  to  develop  their 
own  styles. 

An  important  thing  is  to  have  the  buildings  on  any  farm  suffi- 
ciently similar  in  appearance  to  seem  to  belong  together  (fig.  13). 
The  bams  should  all  be  of  the  same  general  style,  and  the  houses 
146100°— 20— Boll.  1087 2  GoOqIc 


12  Farmer*'  Bulletin  1087. 

should  be  livable  and  attractive,  but  not  so  different  in  tbeir  gen- 
eral lines  as  to  seem  out  of  plam  {figs.  14  and  21). 

After  these  factors  are  determined  the  type  of  landscape  treat- 
ment must  be  studied  so  as  successfully  to  apply  that  Tchich  is  best 
adapted  to  farmsteads.  Iii  general,  only  informal  designs  are  ap- 
plicable except  in  limited  garden  areas,  but  in  order  to  understand 
informal  design  better  it  is  desirable  to  have  a  clear  idea  of  formal 
design.  Formal  design  in  landscape  {see  the  flower  gardens  shown 
in  figs.  4  and  36  and  the  plan  illustrated  in  fig.  15)  is  composed  of 
geometrical  figures,  usually  symmetrical,^  and  always  balanced.* 
It  is  frequently  emphasized  by  architectural  or  sculptural  additions. 
In  general,  the  more  straight  lines  are  used  the  greater  is  the  for- 
mality.   The  buildings  need  to  be  regularly  and  syinmetrically  placed 


Fia.  11. — A  typical  bam  of  sontheaslem  PeDDarlvanta. 

and  appropriately  designed.  The  ground  must  b6  graded  to  suit 
the  plan.  All  the  details  both  of  grounds  and  of  buildings  must  be 
carefully  worked  out  to  conform  with  one  another,  and  the  upkeep 
must  be  of  the  best  continually.  Formal  design  is  inelastic,  not 
readily  permitting  additions,  and  is  relatively  expensive  both  in 
installation  and  maintenance. 

'  "  Sjmmctrleal  "  iD  landscBpe  design  lUEaDS  Ibat  eaeli  part  on  ooe  aide  of  &  ccntial 
axis  is  eiactl;  dnpllcat^  on  tbe  otber.  Each  half  of  the  dealKD  ndeclB  the  otber  halt 
Tills  does  Dot  mean  that  tbp  tiro  sides  must  be  alike  In  their  details,  as  the  design  maj 
be  Bymraetrlcol  onlj  In  treneral  outline, 

■  "  Balance  "  !□  landacnpe  design  means  that  tbe  featares  on  each  side  t>t  an  ails  an 
of  equal  Interest,  liut  not  necessarily  alike.  A.  Hrmoietrlcal  design  Is  belanced,  tnit  ■ 
balanced  design  ne^  not  be  symmetrical.  Tbe  axis  most  be  Id  the  center  of  tbe  Intenat, 
not  nccenaatil;  In  tbe  center  of  tbe  deiOgn.  A  large  arm  of  lawn  with  little  plaatlnc  oa 
one  Bide  of  a.  walk  may  be  balanced,  far  example,  by  a  smatlet  area  on  the  other  It  It 
coDtulnB  more  striking  objects. 
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Infonnal  design  in  landscapes  (see  figs.  6,  9,  16,  and  28)  is  com- 
posed of  irregular,  un^mmetrical,  unbalanced  figures.  In  its  purest 
form  it  consists  entirely  of  irregular  curved  lines.  When  straight 
lines  or  regular  curves  do  appear  in  informal  landscape  designs  they 
are  united  with  architectural  features,  such  as  buildings,  boundaries. 


Fto.   12. — A  typical  manalon  south   of  Mhsoq  aod   DIidh'b  line. 

steps,  tennis  courts,  and  formal  gardens.    Informal  design  is  economi- 
cal in  development,  as  it  usually  can  be  made  to  conform  closely  to 
existing  conditions,  thus  reducing  grading  to  a  minimum.     It  can  be  . 
maintained  with  little  work. 

Sach  plan  is  a  study  in  itself  and  only  by  considering  the  condi- 
tions to  be  met  can  a  successful  one  be  made  (fig.  lo).    The  making 
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of  a  good  plan  of  the  informal  style  is  not  difficult  if  an  effort  is 
made  to  meet  the  existing  conditions  without  attempting  to  do  things 
simply  for  show. 

In  applying  the  suggestions  made  in  the  following  pages  it  will 
be  found  frequently  that  more  than  one  applies  to  the  particular  case 


Pio.  13. — BuUdingB  shoald  appesr  to  beloDg  togetber. 

but  if  that  one  is  carried  out  the  other  can  not  be  followed.  The 
designer  has  to  choose  between  such  alternatives.  The  successful 
plan  is  one  in  which  compromises  are  successfully  made  to  give  a 
livable,  workable  nhole  with  an  appearance  of  modest  comfort. 


Fio.  14. — Farm  baUdiiigB  o 


Although  the  number  of  details  requiring  attention  may  seem  con- 
fusing on  the  first  reading,  when  the  attempt  is  made  to  apply  them 
they  will  be  found  to  be  comparatively  simple.  On  most  farms  this 
work  can  well  be  planned  and  carried  out  by  the  farmer  and  his 
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family.  It  is  necessary  to  decide,  first,  the  working  and  living  con- 
ditions that  need  to  be  met,  and,  second,  the  impression  which  it  is 
desired  that  the  home 
£ball  give.  For  the 
more  expensive  places 
and  for  smaller  places 
where  much  grading  is . 
involved,  the  employ- 
ment of  a  landscape 
designer  is  usually 
more  satisfactory  and 
economical.  In  most 
conuuunities  there  are 
no  well  -  trained  mm 
available  to  advise  in 
such  matters  on  terms 
within  the  reach  of 
the  small-home  owner. 

In   localities   well   or-  , 

ganized  for  community 
work  it  may  be  possible 
to  secure  a  landscape 
designer  and  an  archi- 
tect to  help  several  in 
the  community  at  one 
time.  If  the  plan  is 
good  much  can  be 
accomplished  in  the 
way  of  improved  ap- 
pearance with  only  a  „  •  =  ■»';-» 

5.   .,  ,  r      ,  Fio.   le.— Plan  of  a  S-acre   tarmBtcBd. 

little     worK     required 

for  installation  and  maintenance.    If  too  much  ground  is  included  in 

the  farmstead  or  the  design  is  made  too  intricate,  the  care  of  it  will 
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be  burdensome.  A  tittle  ground  neatly  kept  is  more  attractive  tluui 
jnore  ground  not  well  maintained.  On  a  small  farm  2  acres  caa 
often  be  made  to  accommodate  the  buildings,  with  fruit  and 
vegetable  gardens,  adequate  for  a  small- family  (fig.  16),  while  oa 
larger  places  10  acres  or  more  may  not  be  inappropriate. 

If  a  formal  flower  garden  (see  figs.  4  and  36)  or  other  featuns 
that  require  special  attention  in  maintenance  are  desired,  tlie  grounds 
should  be  so  planned  that  these  features  may  be  added  after  the 
other  portions  are  developed  and  the  amount  of  care  which  they  will 
require  has  been  determined  from  experience.    In  this  way,  features 


calling  for  special  maintenance  will  be  limited  to  the  labor  avail- 
able. No  rules  can  be  laid  down  &s  to  the  character  or  extent  of  land- 
scape development  that  can  reasonably  be  maintained.  One  peiwii 
will  slip  into  the  garden  for  five  minutes  two  or  three  times  a  day 
as  a  relaxation  from  regular  work  and  almost  unconsciously  pull  a 
weed  here,  train  a  vine  there,  and  BO  have  a  large  part  of  the  work 
done  without  realizing  it,  while  another  can  not  accomplish  this 
without  a  special  trip  for  the  purpose.  The  personal  tastes  of  the 
members  of  the  family  will  determine  very  largely  the  extent  and 
character  of  the  development.  ,  -  , 

\.oog\c 
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LOCATION  OF  THE  BUILDINGS. 

The  appropriate  size  of  the  grounds  is  dependent  on  the  srze  and 
style  of  the  house  and  of  the  farm  and  farmstead  as  a  whole.  The 
more  pretentious  the  buildings,  the  more  ground  is  required  to  give 
a  proper  setting.  Cramped  jgrounds  dwarf  the  effect.  Too  much 
ground  is  undesirable  because  the  care  required  is  out  of  propor- 
tion to  the  needs. 

The  essentials  of  a  good  design  for  a  home  are  that  the  buildings 
and   grounds   shall   be   comfortable,   convenient,   appropriate,    and 


attractive.  This  holds  whether  the  place  be  large  or  small,  whether 
there  is  one  small  house  on  a  small  lot  or  whether  there  are  several 
large  buildings  on  a  farm.  The  first  three  conditions  should  be 
solved  with  the  fourth  constantly  in  mind,  so  that  all  will  be  worked 
out  together. 

Sometimes  a  slight  change  will  work  wonders.  Every  one  is  fa- 
miliar with  the  type  of  house  shown  in  figure  17,  but  few  realize 
how  the  changing  of  the  location  of  a  chimney  and  the  addition  of 
windows  and  porch  will  improve  its  appearance,  as  shown  in  figure 
18.     Of  course,  the  removal  of  the  fence  adds  to  the  attractiveness 


■  Google 
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of  the  place,  but  by  covering  the  lower  portions  of  both  pictures 
it  will  be  seen  that  the  fence  is  only  a  minor  factor.  The  exposure 
is  one  of  the  most  important  considerations  for  securing  the  comfort 
of  the  family.    In  cold  countries  protection  from  the  winter  winds 


Fio.  19. — A  view  (tom  a  llvins-room  window. 

is  desirable  and  the  location  of  the  most  used  rooms  should  be  on 
the  warmest  side  of  the  house,  while  in  warm  countries  the  house 
and  living  rooms  need  to  be  so  located  as  to  get  the  benefit  of  the 
prevailing  winds  during  the  hottest  months. 

The  elevation  should  be  such  as  to  make  possible  thorough  drain- 
age, even  though  it  may  be  desirable  to  keep  off  the  highest  ground. 
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Under  no  circumstances  should  the  house  get  the  drainage  from  other 
buildings. 

If  at  all  possible,  the  house  should  be  so  located  near  good  trees 
diat  their  shade  may  be  used  and  enjoyed  by  the  family  every  day 
during  the  summer.  It  takes  so  long  to  grow  good  trees  that  existing 
trees  should  be  cherished  and  utilized  to  the  fullest  extent. 

The  outlook,  too,  should  be  well  considered  and  the  rooms  used 
most  should  be  given  the  benefit  of  the  best  views;  those  from  the 
kitchen  as  well  as  from  the  living  room  should  be  attractive.  The 
near  view  should  be  over  an  unbroken  lawn,  and  there  should  he  some 
object  of  interest  beyond.  If  there  axe  no  sudi  objects  in  the  general 
landscape,  such  as  a  mountain,  a  water  view,  a  woodland,  a  meadow. 


Fio.  20, — i  paitoce  aa  ad  eitenBlon  of  a  lawn. 

or  an  extended  farm  view,  a  handsome  tree  (fig.  19)  or  other  bit  of 
near-by  landscape  may  be  available.  Lacking  these,  possibly  some 
feature  may  be  created  on  the  place,  such  as  an  attractive  group  of 
shrubs,  well  placed  and  arranged  so  as  to  have  something  of  interest 
each  month.  Good  views  should  be  sought  or  created  and  utilized  to 
the  greatest  advantage. 

In  a  hilly  or  mountainous  country  a  site  should  be  selected  that 
will  provide  a  little  level  land  immediately  adjoining  the  house. 
This  is  necessary  both  for  appearajice  and  for  comfort  in  living. 
Where  such  a  setting  is  not  provided  the  house  is  likely  to  give  the 
impression  of  being  about  to  slide  from  its  location,  while  with  a 
little  level  ground  close  by  it  may  give  the  appearance  of  fitting 
closely  into  the  site.  In  the  case  of  a  side  hill  or  bank  house  it  may 
146100'— 20— Bull.  1097 3  .  C.OO«^lc 
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be  necessary  to  build  with  one  side  facing  on  a.  higher  level  than  the 
other.  If  the  level  areas  are  of  reasonable  extent,  although  at  dif- 
ferent heights  and  separated  from  each  other,  the  desired  impression 
may  still  be  given.  The  many  discomforts  of  living  with  a  side  hill 
at  the  threshold  are  a  vivid  reality  only  to  those  "who  have  experi- 
enced them. 

The  area  that  should  be  set  aside  for  the  house  lot  is  dependent  on 
so  many  factors  that  it  is  hard  to  give  rules.  The  larger  and  more 
pretentious  the  bouse  the  more  land  should  appear  to  be  with  it. 
The  least  there  should  be  is  the  greatest  amount  of  space  that  the 
family  can  use  and  enjoy.  The  minimum  would  seem  to  be  five  timw 
as  much  ground  as  is  covered  by  the  house,  although  twenty  times  as 
much  would  be  better,  with  enough  room  added  for  a  tennis  court, 


Fia.   21, — A   tarmstcad  having  too  maur  unrelated  balldliisB. 

croquet  ground,  or  other  playground,  and  a  liberal  flower  garden. 
Though  it  may  be  necessary  to  have  a  lawn  which  is  small,  it  is 
frequently  possible  to  increase  the  apparent  size  by  making  adjacent 
areas  appear  to  belong  with  it  (fig.  20).  If  the  apparent  size  can  not 
be  increased,  as  suggested  under  lawns,  it  should  be  at  least  possible 
to  prevent  the  dwarfing  of  the  appearance  by  growing  only  low  crops 
in  the  near-by  fields,  keeping  tall  crops  and  orchards  at  a  little  dis- 
tance. Where  this  is  impracticable  the  area  of  the  home  lot  sliould 
be  doubled  or  trebled. 

The  barns  as  well  as  the  house  should  be  well  located,  and  not 
only  must  they  be  properly  arranged  to  facilitate  the  farm  work 
and  be  accessible  to  the  road,  but  they  must  be  reasonably  con- 
venient to  the  house  without  being  too  close,  prominent,  or  obtrusive. 
They  should  be  so  situated  with  respect  to  the  house  that  the  pre- 
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Beautifying  the  Farmstead.  21 

Tailing  winds,  especially  during  those  seasons  when  the  doors  and 
windows  are  likely  to  be  open,  do  not  blow  from  the  bams  toward  ■ 
the  house.  On  the  other  hand,  in  cold  climates  the  bam  as  well  as ' 
the  house  needs  protection  from  severe  winter  winds. 

Further,  the  buildings  must  be  arranged  for  convenience.  The  -' 
interior  of  the  house  and  its  connection  witK  the  outside  features,' 
whether  with  the  bams  or  the  public  road,  should  be  adapted  to  the 
everyday  life  of  the  family.  All  too  common  examples  of  inappro-  ■ 
priate  farm  architecture  are  front  doors  that  are  never  used  except 
for  funerals  and  parlors  that  are  so  seldom  used  that  when  they  are 
used  they  cast  a  reserve  over  the  whole  family.  Drives  and  walks  to 
such  front  doors  are  a  meaningless  formality  and  should  be  elimi- 
nated. In  a  house  of  such  design  the  neighbors  usually  go  directly 
to  the  kitchen,  because  they  know  that  is  the  entrance  the  family 
uses,  and  the  life  of  the  family  is  so  far  from  the  front  door  it  is 
impossible  to  get  any  response  even  if  the  attempt  is  made.  A  more 
pleasing  and  satisfactory  arrangement  is  to  have  the  entrance  open 
directly  on  the  part  of  the  house  the  family  uses,  as  shown  in  figures 
6  and  ,9. 

The  entrance  should  be  so  located  as  to  be  easy  and  natural  for 
hot&  the  family  and  visitors  to  use.  The  approaches  to  it  should  he 
so  direct  that  there  is  no  feeling  of  being  taken  out  of  the  way  in; 
following  the  roads  or  walks  provided.  In  such  an  arrangement 
the  entrance  and  approaches  are  naturally  used  in  accordance  with 
their  design. 

The  bams  should  be  at  a  little  distance  from  the  house,  but  close 
enough  to  facilitate  the  work  to  be  done,  and  of  such  a  character 
architecturally  tliat  they  look  as  though  they  belonged  together. 
The  buildings  should  be  as  few  in  number  as  is  practicable,  or  at 
least  should  have  the  appearance  of  being  a  unified  group  from  the 
principal  viewpoints.  Such  results  can  be  brought  about  by  careful 
grouping,  sometimes  even  building  tliem  around  a  courtyard,  or  if 
necessary  connecting  some  of  them  by  sheds  or  walls.  Tlie  objection 
to  close  grouping  is  the  danger  from  fire,  but  facility  in  doing  the 
work  may  be  an  offset  to  this.  A  number  of  small  unrelated  build- 
ings gives  a  "  cluttered  up  "  appearance,  as  shown  in  figure  21. 

WALKS  AND  DRIVES. 

The  entrance  to  the  farmstead  from  the  public  road  is  one  of  the 
most  important  details  of  the  plan  and  one  of  the  most  difficult 
to  treat  successfully  without  underemphasizing  it  or  overdoing  it. 
It  should  be  so  located  as  to  facilitate  direct  and  easy  access  to  both 
boose  and  barn  and  make  the  approach  to  either  seem  natural  and 
easy,  while  at  *the  same  time  appearing  to  lead  primarily  to  the 
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house.  On  the  other  hand,  it  should  not  be  directly  opposite  the 
front  door  of  the  house,  so  that  on  entering  one  appears  to  be  going 
straight  into  the  house,  except  possibly  in  extremely   formal  de- 


velopments.    In  informal  developments  an  entrance  to 
stead  on  the  axis  of  the  front  door  is  not  pleasing,  even  th< 


approach  road  swings  -well  to  one  side  after  leaving  the  entrance. 
(Figs.  22  and  23.) 

The  entrance  should  largely  reflect  and  suggest  the  character  of  the 
farmstead.    If  the  farmstead  is  formal,  the  witrance  should  be  formal, 
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but  if  the  farmstead  is  informal,  the  entrance  should  be  simple. 
The  less  formality  there  is  in  the  farmstead  the  less  there  should  be 
at  the  entrance.  On  the  other  hand,  some  special  treatment  is  neces- 
sary to  attract  attention  to  it  and  set  it  apart  from  the  rest  of  the 
boundary  and  to  invite  entrance,  at  least  to  the  extent  of  inciting  the 
wish  to  enter  in  those  passing. 

.  The  character  of  this  special  treatment  must  so  nearly  correspond 
with  the  rest  of  the  treatment  of  the  farmstead  that  it  can  be  united 
with  it  without  an  abrupt  change  of  style  at  any  point.  The  transi- 
tion from  a  heavy  stone  or  brick  post  to  a  barbed-wire  fence  is  diffi- 
cult unless  the  size  of  the  farmstead  is  such  that  there  is  sufficient 


distance  to  make  the  transition  gradually.  If  the  post  is  flanked  by 
a  wall  of  the  same  material  that  ultimately  becomes  the  same  height 
as  the  fence  and  the  fence  and  wall  are  covered  with  vines  for  a  con- 
siderable distance  on  each  side  of  the  joining,  a  successful  transition 
can  be  accomplished.  Such  a  stone  wall,  however,  is  inappropriate 
unless  built  of  native  stone  in  evidence  in  fences  or  buildings  in  the 
neighborhood  or  else  is  like  the  stone  or  brick  clearly  evident  in  the 
foundation  or  other  portion  of  the  buildings. 

The  design  of  the  wall  also  has  an  important  bearing  on  its  appro- 
pHateness.  The  wall  of  native  stone  in  figure  24  is  appropriate  and 
attractive.    Figure  2B  also  shows  a  good  entrance  for  its  location, 
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but  one  which  would  be  most  inappropriate  were  it  not  for  the  heavj 
background  of  trees.     The  wall  is  good  and  is  well  covered  with 


Fio.  26— A  wtti  aulted  ool;  t 


vines.    The  posts  would  be  too  heavy  as  well  as  too  tall  in  most  situa- 
tions.   The  wall  in  figure  26  is  so  formal  in  design  that  if  used  at  all 
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it  should  be  only  with  a  formal  landscape,  and  then  only  when  the 
buildings  are  of  a  similar  checkered  design. 

Plants  can  be  much  more  easily  arranged  to  emphasize  an  en- 
trance without  overdoing  it  than  can  architectural  features.  En- 
trance plantings  may  either  be  formal,  such  as  hedges  or  regulai-ly 
placed  specimens  or  clumps,  or  they  may  be  altogether  informal  and 
irregalar,  as  shown  in  figure  27. 

As  with  all  other  details  of  the  farmstead,  development  at  the 
entrance,  whether  primarily  of  plants  or  of  other  material,  must  be 
appTopnate  in  size,  shape,  and  kind.  Especially  with  plants  there  is 
a  wide  latitude  of  possibilities  that  may  be  appropriate,  but  the 
limitB  must  not  be  exceeded  if  a  fitting  result  is  to  be  obtained. 


Pio.  ST. — Informal  planlliiBB  at 

to  the  farmstead  should  be  direct,  but  as  a  rule 

ard  any  of  the  buildings.    Where  the  buildings  are 

ty  a  good  plan  is  to  have  a  single  road  enter  the 

>  divide,  one  branch  going  directly  to  the  bam  and 

the  other  past  the  side  of  the  house,  passing  near  the  main-entrance 

door,  thence  near  the  kitchen  entrance,  rejoining  the  road  to  the 

bam   in  such  a  way  that  the  traffic  may  conveniently  pass  to  the 

bam  or  return  to  the  highway.     (See  figs.  6,  16,  and  28.)     This 

arrangement  of  a  double  road  is  to  permit  traffic  to  reach  the  bam 

without  passing  close  to  the  house,  while  not  greatly  increasing  the 

extent  of  road  surface.     The  approaches  should  be  so  curved  as 

to  permit  plantings  to  hide  partially  the  bams  and  service  yards 
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and  tlius  screen  them  so  that  they  will  not  be  too  conspicuous  to 
those  approaching.  In  hilly  countries  the  topography  or  lay  of 
the  land  will  largely  determine  what  may  be  done  in  the  matter 
of  approaches,  and  it  correspondingly  gives  o|rportunities  for  variety 
of  treatment; 

In  Aat  countries  the  problem  of  providing  a  convenient  approach 
is  not  so  difficult,  hut,  on  the  other  hand,  it  requires  considerable 
thought  and  care  to  have  it  convenient  without  being  commonplace 
and  uninteresting. 


^\Tiere  the  buildings  are  located  some  distance  back  from  the  high- 
way an  approach  from  the  public  road  to  the  group  of  buildings 
becomes  necessary.  In  hilly  countries  this  approach  will  often  need 
to  be  curved  or  crooked  in  order  to  avoid  objectionable  grades.  As 
far  as  possible  the  road  surface  should  be  kept  hidden  from  the 
home,  but  on  approaching,  the  visitor  should  from  time  to  time  get 
l^limpses  of  the  house  and  should  feel  that  he  is  going  toward  it, 
although  not  straight  at  it.  In  a  flat  country,  especially  where  the 
farms  are  all  laid  out  in  rectangles,  the  approach  road  from  the 
highway  had  better  be  straight  till  it  reaches  the  farmstead  (fig.  29), 
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when  the  Bame  general  scheme  may  be  adopted  as  though  the  farm- 
stead were  located  directly  on  the  highway.  Such  an  approach  road 
will  be  likely  to  run  parallel  to  the  lines  of  the  house  and  bams,  but 
it  should  not  run  directly  toward  either.  A  public  building  may  be 
appropriate  as  the  terminus  of  a  vista  made  by  a  straight  approach 
road,  but  a  farmhouse  or  bam  seldom  is.  A  long  straight  approacli 
road  is  made  more  effective  by  a  row  of  trees  on  each  side,  forming 
a  vista  under  their  tops.  There  should  be  some  attractive  object  to 
which  the  eye  is  drawn  at  the  end  of  the  vista,  or  at  the  "  focal  point," 
as  it  is  called.  This  object  may  be  an  attractive  landscape,  a  beau- 
tiful tree,  or  a  clump  of  shrubbery.    It  is  seldom  desirable  to  have 


Pia.  29. — A  good  eotrance  to  bDlldlnga  located  well  tmck  from  the  hlghwar. 

an  entrance  door  at  the  focal  point  of  a  combined  business  and 
home  drive,  such  as  the  approach  to  a  farmstead.  Where  a  door  is 
nsed  as  the  focal  point  of  a  formal  drive  "it  should  be  merely  an 
entrance  door,  not  the  door  that  leads  to  the  lawns  and  pleasure 
grounds  of  the  family,  as  the  latter  should  have  more  privacy  than 
could  be  given  a  door  fully  exposed  to  view  from  the  main  approach. 
On  the  other  hand,  ugly  or  uninteresting  objects  should  not  be  the 
terminus  of  such  a  vista.  (Fig.  30.)  Trees  or  a  clump  of  shrubbery, 
especially  if  composed  mostly  of  evergreens,  can  help  such  a  situa- 
tion greatly.  The  other  walks  and  roads  about  the  farmstead  should 
be  as  few  as  possible.  All  real  needs  should  be  met,  but  no  pro- 
vision should  be  made  for  fancied  or  possible  ones.  If  in  doubt  leave 
ont  a  walk  until  experience  shows  the  need  of  it.  The  place  where 
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it  is  supposed  it  might  be  needed  can  be  put  in  turf  until  its  need  is 
demonstrated. 


rould  FB8II7  be  Bcreened  by  a  carefn!  planting  or  evergreens. 


—A  good  approach  for  bulldingB  □ 


All  roads  and  walks  should  be  so  located  as  to  give  the  feeling  of 
leading  to  their  destination  without  unnecessary  turns.  This  does 
not  mean  that  they  must  be  straight.    They  may  be  slightly  curved 
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&nd  yet  give  the  impression  of  leading  to  the  desired  end.  In  infcu*- 
mal  designs,  where  the  distance  is  not  too  short,  a  curved  walk  or. 
drive  (fig.  31)  gives  a  more  pleasing  effect  than  a  straight  one.  The 
amount  of  carve  need  not  be  great,  often  a  deviation  of  the  width 
of  a.  walk  or  drive  (fig.  32)  will  answer,  while  IJ  times  its  width 
will  be  ample.  On  the  other  hand,  curves  should  not  be  too  abrupt, 
and  there,  should  appear  to  be  a  reason  for  each.  Appropriate 
plantings  «an  often  be  made  to  supply  this  reason  if  no  other  ca^i' 
be  provided,,  and  they  are  always  useful  in  supplementing  other 
reasons.  In  •  a  rolling  or  hilly  country  the  slope  of  the  land  cui 
usually  be  made  to  give  an  excuse  for  the  curves. 


Paths  and  roads  should  not  only  be  as  few  as  possible,  but  should 
be  kept  out  of  sight  as  far  as  is  feasible.  Where  practicable  to 
conceal  tbem,  at  least  partially,  by  construction  behind  knolls  or 
through  depressions,  it  should  be  done  if  it  does  not  interfere  too 
seriously  with  their  "directness  and  if  good  drainage  can  be  pro- 
vided. Often  artificial  knolls  and  depressions  are  constructed  to 
hide  them,  but  this  is  seldom  warranted  unless  the  farmstead  is  large 
and  the  fond  for  development  is  liberal.  On  the  other  hand,  a  study 
of  conditions  and  a  little  work  may  oten  accomplish  wonders. 
Finally,  plantings  of  trees  or  shrubbery  may  be  used  (fig.  83)  after 
everything  practicable  has  been  done  in  other  ways.  Paths  should 
not  be  installed  where  established  roads  can  be  utilized,  even  though 
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it  may  take  extra  care  and  expense  to  keep  the  road  surface  in  con- 
dition for  the  dual  purpose  of  a  walk  and  drive.  If  it  should  not 
be  practicable  to  keep  the  road  in  good  condition  for  foot  traffic, 
of  couise  a  separate  footway  would  need  to  be  developed,  but  it 
^ould  be  omitted  unless  really  necessary.  Both  from  the  stand- 
point of  appearance  and  of  expense  of  upkeep  the  fewest  possible 
drives  and  walks  should  be  provided.  A  little-used  walk  or  drive 
is  usually  as  troublesome  and  as  expensive  to  keep  up  as  a  much- 
used  one,  as  it  will  grow  full  of  weeds  and  will  wash  whether  used 
or  not. 

The  surfacing  will  depend  on  local  conditions.  As  a  rule,  farm 
roads  will  be  made  of  the  natural  soil  and  should  be  well  crowned 
and  provided  with  good  gutters  with  liberal  outlets.    In  most  parts 


2  for  another  view 

of  the  United  States  little-used  roads  and  many  paths,  even  thou^ 
much  used,  can  be  covered  with  turf  and  mowed,  like  the  lavrn.  If 
the  road  is  used  sufficiently  to  cause  ruts,  soil  can  be  brought  to 
fin  them.  Where  a  more  resistant  surface  is  needed  for  a  short 
time  each  season,  stones  2  inches  in  size  or  larger  may  be  mixed 
with  good  soil  and  the  road  formed  of  that  material.  Grass  will 
grow  in  the  soil  and  the  stones  will  not  permit  a  cutting  up  of 
the  roadbed  or  the  permanent  destruction  of  the  grass.  The  gruss 
tops  may  be  worn  off  by  the  traffic,  but  the  roots  will  push  out 
again  after  the  wear  ceases.  Turf  gutters  (fig.  34)  may  be  found 
satisfactory  for  road  and  walk  drainage  in  all  sections  where  there 
is  sufficient  moisture  to  maintain  turf  growth.  To  be  successful,  no 
ridge  or  shoulder  should  be  permitted  between  the  turf   and  the 
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road.     Some  material  always  collects  in  the  gutter,  gradually  rais- 
ing; it,  so  that  every  few  years  it  is  desirable  to  lift  the  sod,  remoTO 
some  of  the  dirt  under  it,  and  relay  it.    Although  this  may  seem 
like  a  good  deal  of  a  jd),  it  will  probably  have  to  he  done  so  ia- 
frequently  as  to  prove  one  of  the  most  economical  ways  of  maintain- 
irg  a  gutter.    Where  an  artificial  road  surface  is  needed,  it  should 
ha  as  inconspicuous  in  color  as  possible.     Cinders  are  one  of  the 
moet  desirahle  private-road  surfacings,  both  on  account  of  the  color 
and  because  of  good  road-making  qualities.    Oyster  sheila,  crushed 
limestone,  concrete,  and  light-colored  hrick  each  have  an  objection- 
able color,  contrasting  too  strongly    with   the    normal    green    of 
country  surroundings. 
Limestone     combined 
with  some  of  the  dark- 
colored  asphaltic  oils 
or  concrete  colored  by 
lampblack  is  pleasing 
in  appearance. 
Turf  makes  a  good 
for    foot- 
ire  only  in 
favorable 
conditions, 
that    are 
it  weather, 
if     much 
L    frost    is 
coming    out    of    the 
ground,     need     some 
other  material.  Where 
available,   nothing   is 
more  attractive  than 

flat    stones   placed   in 

.i_     i   _*     -ii  ii_  ^'o-    84— A    tort   gQtter. 

the  turf  with  the  grass 

growing  between,  as  shown  in  figure  35,  but  they  need  to  be  set  low 

enough  to  permit  the  lawn  mower  to  paEB  over  them.    If  a  cement 

walk  is  necessary,  a  dark  color  should  be  given  it  by  the  free  use 

of  lampblack,  while  cnished-stone  walks  can  be  held  together  and 

more  suitably  colored  by  using  some  asphalt  or  coal-tar  preparation. 

SERVICE  FEATURES. 

Provision  must  be  made  for  features  that  facilitate  the  work  of  the 
farm  or  increase  the  comfort  of  living.  These  include  such  things  as 
work  yards,  storage  yards,  and  cattle  yards  about  the  bams,  ah  ice 
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house,  a  place  for  the  storage  of  fuel,  and  a  laundry  yard  near  tha 
house.  Fruit,  vegetable,  and  flower  gardens  must  also  be  provided. 
Such  features  are  all  necessary,  but  should  be  so  arranged  as  to  serve 
the  needs  without  being  unduly  conspicuous.  One  feature  frequently 
overlooked  is  the  provision  for  the  delivery  of  the  fuel  supply  near 
the  place  ^here  it  is  to  be  used  from  roads  arranged  for  other  ptT- 
poses.  Failure  to  provide  this  is  a  continual  cause  of  vexation.  Ai 
ice  house  should  be  convenient  in  order  to  supply  the  daily  needs  ol: 
the  family  and  yet  not  too  conspicuous  or  too  inaccessible  for  filling. 
Wherever  possible,  buildings  for  several  purposes  should  be  united 
or  be  so  located  as  to  appear  as  one  raUier  than  multiply  the  number 


Fio.  as. — A  Btepplng'^tone  walk. 

of  buildings,  as  a  large  number  of  small  apparently  unrelated  bnild- 
ings  detracts  greatly  from  the  appearance. 

The  fruit  and  vegetable  gardens  and  the  garden  for  growing  cut 
flowers  for  indoor  decorations,  as  well  as  the  omamcjntal  flower 
garden,  are  part  of  the  farmstead  and  should  be  used  in  its  setting. 
They  will  be  pleasing  in  appearance  if  properly  placed,  well  laid 
out,  well  cultivated,  and  kept  neat. 

An  orchard  can  add  wonderfully  to  the  setting  of  the  faun 
buildings.  A  mature  apple  orchard  kept  in  turf  makes  a  delight- 
ful extension  for  a  lawn.  A  well-arranged  and  well  cared  for  fruit 
or  vegetable  garden  is  always  attractive  and  may  often  take  the 
place  of  a  flower  graden  as  a  decorative  feature  and  source  of  in- 
terest on  the  farmstead. 
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The  placing  of  such  gardens  for  the  greatest  effect  may  prevent 
enltiTatiDg  them  by  horsepower. .  This  usually  should  be  avoided, 
because  it  increases  the  labor  in  upkeep.  If  it  is  impossible  to  adapt ' 
the  gardens  to  the  location  so  that  they  can  be  efficiently  cultivated, 
it  is  best  to  move  them  to  a  place  where  it  can  be  done.  Two  es-. 
sentials  of  an  attractive  farmstead  are  neatness  and  the  evidence 
of  cultural  success.  The  accomplishment  of  these  should  be  made 
as  easy  as  practicable  without  unduly  sacrificing  the  decorative  pos- 
sibilities. It  should  be  kept  in  mind  that  ihe  more  ornamental  the 
garden  is  designed  to  be,  the  greater  the  care  required  in  its  cul- 
ture and  maintenance.  The  careful  placing  and  arranging  of  fruit 
and  vegetable  gardens,  however,  should  Sot  be  made  an  excuse  for 


Pio.  86. — A  tormBl  flower  BBrden  wltb  Intonnal  plaD(lD){8. 

omitting  a  flower  garden,  even  though  it  has  to  be  a  small  one. 
Occasionally  it  may  be  combined  with  the  vegetable  or  the  fruit 
garden. 

An  ornamental  garden,  whether  devoted  to  flowers  (see  fig.  4), 
vegetables,  or  fruits,  is  in  the  nature  of  a  transition  from  the  for- 
malities of  the  house  to  the  informalities  of  the  lawns.  Its  purpose 
and  use  should  be  largely  that  of  an  outdoor  room.  For  this  reason 
it  should  be  near  the  house  and  somewhat  secluded,  having  the  pri- 
vacy of  a  living  room.  In  locating  such  a  garden  it  should  be  kept 
in  mind  that  views  of  the  farmstead  from  the  principal  points  should 
be  largely  open  and  free  from  special  features  that  would  distract 
the  attention  from  the  house.  On  this  account,  ornamental  gardens 
should  seldom  be  placed  between  the  highway  and  the  house,  as  the 
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principal  views  are  usually  obtained  from  points  on  the  public  road. 
If  tliey  are  so  placed  they  should  be  made  as  inconspicuous  as  pos- 
sible either  by  screen  plantings  or  in  some  other  manner. 
~-  ■  An  ornamental  garden  may  be  either  formal  (fig.  86)  or  informal, 
but  in  either  case  it  should  be  regarded  •&  part  of  the  house  and  its 
activities,  not  as  its  principal  setting.  It  comes  closer  into  the  family 
life  if  it  is  on  the  side  of  the  house  away  from  the  public  entrance 
and  is  near  to  the  living  porch,  so  that  it  is  easily  entered  from  the 
porch.  It  should  be  included  whenever  the  family  tastes  and  circum- 
stances permit  the  expenditure  of  the  extra  labor  involved. 

Such  a  garden  may  be  simple,  involving  little  work,  or  it  may  bo 
elaborate.    It  should  be  flie  most  definite  expression  of  the  family 


Fig.  3T. — A  lawD  nltU  Irregular  outllnea. 

tastes.    A  place  for  such  a  garden  should  be  provided  on  the  plan, 
but  it  may  be  left  in  lawn  until  the  time  comes  for  its  development. 

Probably  the  greatest  enjoyment  of  such  a  garden  comes  in  its 
gradual  jnaking.  The  first  step  can  be  the  planting  of  shrubbery 
borders  to  inclose  it,  followed  the  next  year  by  the  cutting  of  a  few 
beds  near  the  borders  or  at  carefully  selected  points  in  the  turf  of 
the  garden  floor.  By  such  steps  it  can  progress  until  an  intricate 
garden  is  completed,  with  its  numerous  beds  and  turf  or  gravel 
walks,  or  the  garden  may  be  left  with  a  turf  panel  and  narrow  beds 
partially  or  -entirely  inclosed  by  shrubbery  borders.  Walks,  arbors, 
seats,  a  summer  house,  or  a  pool  may  be  incorporated  if  fancv  dic- 
tates.    Here  personal  .taste  may  find  free  expression  "with  less  re- 
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straint  from  surrounding  conditions  than  in  any  oihsr  part  of  the 
grounds. 

Flowers  about  the  house  are  to  beautify  the  grounds;  therefore'Eb 
depend  on  such  flowers  for  cutting  is  to  defeat  the  purpose  for 
which  they  are  intended.  Although  flowers  may  at  times  be  cut  from 
general  plantings  or  from  an  ornamental  flower  garden  without  in- 
jury or  detriment,  yet  such  plantings  should  not  be  regarded  as  tlie 
legitimate  source  of  cut  flowers,  nor  should  cutting  be  permitted  to 
such  an  extent  as  to  mar  the  appearance  of  the  plantings  as  a  whole. 
Most  of  the  flowers  for  cutting  for  indoor  decoration  should  be 


grown  especially  for  that  purpose,  either  in  rows  in  the  vegetable 
garden,  where  they  can  be  cultivated  by  horse  tools,  or  in  their  own 
garden,  which  should  be  arranged  for  economical  cultivation. 

LAWNS. 

Lawns  are  most  important  for  beautifying  the  farmstead.  They 
are  the  background  or  foundation  against  which  all  the  details  are 
viewetl.  They  should  be  in  as  large  and  unbroken  stretches  as  pos- 
sible, as  this  produces  a  pleasing  effect,  tending  to  give  an  impression 
of  great  extent  and  also  making  them  easier  to  maintain.  The  bor- 
ders should  be  irregular,  as  shown  in  figure  37,  for  an  irregular 
outline  increases  the  apparent  size  of  the  grounds  by  not  revealing  at 
one  glance  their  actual  limits.  When  bays  on  the  lawn  are  formed 
by  appropriate  plantings  it  adds  interest,  as  the  depth  of  all  the 
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bays  are  not  visible  from  any  one  point  and,  at  once,  cariosity  is 
aroused  as  to  what  may  be  in  the  hidden  places;  thus  the  gronnds 
are  made  more  interesting  and  give  an  impression  of  greater  si2e. 


The  surface  of  the  lawn  should  be  smooth  enough  to  pea 
easy  running  of  the  lawn  mower,  but  many  of  the  natural  uodd 
should  1)6  kept,  and  if  tlie  surface  is  inclined  to  be  flat  soic 


Fia.  40. — A  bank  held  br  rocks. 


iiiiglit  be  expended  to  increase  them  slightly.  Steep  banks  are  ob- 
jectionable, as  they  are  more  difficult  to  maintain  than  moderate 
slopes.    Wherever  it  is  necessary  to  have  rapid  changes  in  grade,  an 
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effort  sbonld  be  made  to  accomplish  it  In  the  most  natural  luamier 
practicable.  If  at  all  possible  this  should  be  by  using  a  double  cntre, 
known  to  carpenters  and  landscape  designers  as  an  "  ogee,"  which 
consists  of  a  convex  surface  for  the  upper  part  of  the  slope  and  a 
concave  surface  for  the  lower  part.  Such  curves  may  be  either  short 
and  sharp,  as  shown  in  figure  38,  or  long  and  Sat,  as  in  figure 
89.  Where  banks  similar  to  those  on  railroad  cuts  or  fills  are  neces- 
sary, they  should  be  held  in  place  by  embedding  rocks  in  the  surface 
(fig.  40)  when  stone  is  available  and  planting  among  the  stones 
or  by  setting  out  shrubs  or  vigorous  vines  (fig.  41),  especially  if 
the  rock  treatment  is  not  practicable. 


FiQ.  41. — A  bank  held  by  Tines. 

Plane  surfaces,  either  flat  like  a  table  or  on  a  slope  like  a  roof,  are 
not  desirable  except  in  formal  gardening. 

The  kind  of  lawn  cover  is  important.  The  best  for  the  region 
Ghould  be  used,  even  if  it  requires  a  little  more  care  to  establish  it. 
In  most  parts  of  the  United  States  grasses  can  be  utilized  for  lawns. 
In  a  few  places  other  ground  covers  must  be  used  unless  great  care 
can  be  given  the  lawn.  Wherever  it  is  at  all  practicable  to  grow  it, 
grass  is  the  moat  pleasing  cover. 

Tjawns  should  be  of  sufficient  size  to  give  an  ample  setting,  espe- 
cially for  the  house.  If  well  placed,  2,000  or  3,000  square  feet  may 
answer  all  purposes,  although  much  more  space  is  better.  The  ap- 
parent size  of  a  lawn  may  often  be  materially  increased  by  having  a 
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pasture  adjoining  it  and  separat«d  by  the  most  inconspicuous  fence 
possible  located  in  the  least  obtrusive  position.  (Fig.  20.)  By  care 
in  scattering  manure  from  time  to  time  in  order  to  prevent  the  grass 
from  growing  in  clumps  and  by  cutting  weeds  or  grasses  that  tend 
to  grow  in  bunches,  such  a,  pasture  may  be  made  a  very  attractive 
extension  of  the  lawn,  especially  if  it  is  provided  with  a  few  clumps 
of  fine  trees. 

If  the  surface  of  the  lawn  is  made  reasonably  smooth  and  it  has 
been  graded  so  that  there  are  no  steep  banks,  keeping  the  grass  cut 
should  be  a  comparatively  easy  matter.    The  finest  turf  is  obtained 


FlQ.   42. — A  good  b< 

by  cutting  with  a  lawn  mower  every  5  to  10  days,  dei)ending  on 
the  season.  A  small  area  can  be  cut  with  a  hand  mower  or  a  larger 
one  with  a  horse-drawn  mower.  If  the  time  necessary  to  keep  a  turf 
smoothly  shaven  is  felt  to  be  greater  than  is  justifiable,  an  ordi- 
nary field  mowing  machine  may  be  used  from  once  in  two  weeks 
to  two  or  three  times  in  a  season.  Of  course  this  will  not  produce 
as  nice  a  turf  as  would  result  from  the  regular  use  of  the  lawn 
mower,  hut  it  will  keep  the  lawn  neat  and  reasonably  attractive. 

If  cut  every  two  weeks  it  may  be  possible  to  permit  all  clippings 
to  remain  on  the  ground.  If  cut  less  frequently  the  clippings  will 
probably  have  to  be  removed  after  each  mowing.  Live  stock  should 
not  be  turned  on  the  lawn  to  graze,  as  they  will  be  likely  to  eat  and. 
trample  the  shrubbery  as  well  as  the  grass.     It  is  best  to  make  a. 
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clear  distinction  between  the  lawn  and  the  pasture  extension,  sep- 
arating them  by  the  most  inconspicuous  fence  possible. 

For  a  full  discussion  of  the  subject  of  grading  and  making  lawns, 
Farmers'  Bulletin  494.  entitled  "  Lawn  Soils  and  Lawns,"  may  be 
consulted. 

ARRANGEMENT  OF  PLANTINGS. 

Although  the  discussion  of  planting  is  left  until  the  last,  it  is 
not  because  it  is  of  least  importance  in  the  development  of  an  &t- 
tractive  farmstead,  but  rather  to  moke  more  clear  its  true  function. 
There  is  a  widespread  lack  of  appreciation  of  the  importance  of 
the  matters  already  discussed,  and  a  corresponding  feeling  that  no 


Fio.  43. — Ttic  house  Bbowa  Id  figure  4S  tl«d  to  Its  lootlon  by  plaotlTigB, 

matter  how  poorly  arranged  and  designed  a  place  may  be  it  can  be 
made  beautiful  by  a  few  flower  beds  properly  located.     This  idea 

■  of  the  power  of  plants  to  beautify  is  not  entirely  erroneous,  but  it 
is  certainly  exaggerated.  Although  they  can  greatly  soften  grave 
faults,  they  can  not  hide  them.  While  even  a  well-designed  farm- 
stead is  bare  and  unattractive  {6g.  42)  until  properly  united  by 
plantings  of  trees,  shrubs,  and  flowers  (see  fig.  43),  on  the  other  hand, 
plants  may  be  so  poorly  arranged  that  they  fail  to  add  as  much  to 
the  appearance  as  they  might. 

Plant  arrangement  as  well  as  the  design  of  the  grounds  may  be 
divided  into  formal  and  informal  plantings.  Formal  planting  is 
the  arrangement  of  plants  in  regular  order,  either  in  straight  lines 

'  or  in  balanced  geometrical  designs.     This  is  true  whether  the  effect 
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is  produced  from  the  regular  placing  of  individual  plants  or  by 
massing  several  specimens  of  a  kind.  Such  planting  is  only  appro- 
priate in  a  formal  design,  whicK  on  farmsteads  would  be  in  connec- 
tion with  long  straight  approaches  or  in  formal  gardens. 

Informal  planting  is  the  arrangement  of  plants  irregularly,  more 
or  IfiiSs  in  the  manner  in  which  they  are  found  in  native  woodlands 
and  thickets,  and  they  may  be  used  singly  or  in  groups  of  any  size 
with  any  number  of  kinds.  Planting  of  this  kind  is  appropriate  with 
either  a  formal  or  an  informal  design  and  is  especially  adapted  to 
farmsteads  and  home  grounds. 

In  formal  plantings  all  the  plants  must  be  set  and  trained  to  con- 
form to  the  design  (see  figs.  4,  16,  and  86),  while  informal  plantings 


Piu.  44. — Trees  about  aod  betweea  farm  bnlldlngs.  giving  needed  shade  and  partial 
seclatloQ. 

should  be  placed  irregularly  and  trained  to  bring  out  the  individual 
characteristics  of  each  variety,  so  that  the  result  may  be  as  varied, 
graceful,  and  natural  as  possible. 

TREES. 
The  first  thought  in  connection  with  planting  about  a  farm  home 
turns  naturally  to  frees  to  provide  shade.  Old  places  in  the  eastern 
part  of  the  country,  both  North  and  South  and  in  the  Middle  West, 
and  the  most  homelike  and  best-developed  places  in  the  newer  parts 
of  the  country  have  well-grown  shade  trees  about  the  house  and  a 
few  in  the  work  yard  between  the  house  and  bam.  (Fig.  44.) 
Where  a  farm  has  been  hewn  out  of  a  wooded  country  some  fine  old 
trees  will  usually  be  found  in  tlie  stock  pastures,  and  in  a  few  cases 
of  farms  on  treeless  prairies  some  consideration  has  been  given  the 
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lire  stock  by  providing  trees  in  the  cattle  yards.  The  finer  and  better 
the  trees  about  a  farmstead  the  more  the  attention  is  likely  to  be 
attracted  and  the  greater  the  impression  of  homellkeness.  A  single 
tree  is  often  sufficient  to  make  a  place  attractive.     (Fig.  45.) 

Trees,  then,  are  of  great  importance  in  giving  an  attractive  appear- 
ance to  the  farmstead  as  well  as  in  making  it  a  more  enjoyable  place 
in  which  to  live  by  providing  welcome  shade  and  protection  from 
undesirable  winds.  Trees  should  be  planted  with  the  possibilities 
of  this  twofold  use  clearly  in  mind.  In  most  of  the  country  north 
of  the  40th  parallel  there  is  need  of  protection  from  the  cold  nortliwest 
winds  of  winter  and  also  of  shade  about  the  buildings  in  summer. 
To  meet  the  former  requirement  groups  or  clumps  of  trees  should 
be  so  located  that  they  break  the  force  of  these  objectionable  winter 
winds,  while  at  the  same  time  they  occupy  the  least  possible  area 


Fio,  4B. — A  ilDgle  tree  U  often  sufflclent  to  make  a  place  attractive. 

of  tillable  land.  In  the  hilly  parts  of  this  region  many  farm  build- 
ings are  built  in  the  lee  of  a  rise  of  ground  or  close  against  the  side 
of  a  hill,  so  that  there  is  less  need  of  shelter  planting.  In  the  eastern 
and  extreme  western  parts  of  the  country  such  shelter  plantings 
would  be  more  effective  if  made  largely  of  evergreen  trees,  especially 
those  which  normally  hold  their  lower  limbs,  but  in  the  central 
Prairie  and  Plains  regions  the  moisture  conditions  in  winter  are 
such  that  only  the  hardiest  deciduous  trees  will  succeed.  Where 
such  shelter  is  needed  the  buildings  should  be  so  located  with 
respect  to  it  that  not  only  will  the  trees  give  the  needed  protection 
but  also  form  a  background  or  setting  for  the  buildings  from  as 
many  points  as  possible.  In  addition  to  the  trees  providing  the  shel- 
ter, smaller  flowering  trees  can  be  used  jn  front  to  give  an  added 
interest  to  the  planting.  In  other  large  areas,  particularly  in  the 
western  part  of  the  country,  where  protection  is  needed  from  the 
drying  southwest  winds,  a  similar  use  can  be  made  of  shelter  plant- 
ings.    It  is  often  possible  to  transform  an  apparently  barrm  wast« 


42  Farmers'  Bulletin  10S7. 

into  a  region  of  productive  fanns  and  good  homes  by  first  planting 
shelter  belts  at  frequent  intervals  (figs.  46  and  50). 

Shade  trees  should  be  located  with  a.  twofold  object  in  mind:  (1) 
To  provide  shade  during  the  hot  season  and  (2)  to  make  an  attractive 
setting  for  the  house.  Although  tliis  is  the  order  of  importance  in 
the  life  of  the  family,  the  trees  would  best  be  located  having  in  mind, 
first,  their  value  as  a  setting  for  the  house  and  then  the  desirable 
points  at  which  to  provide  shade,  as  they  will  give  shade  wherever 
they  are  set,  but  will  only  make  a  good  setting  when  properly  placed 
near  the  building.  A  sufficient  number  of  trees  should  be  used, 
however,  to  make  enough  shade  to  invite  to  outdoor  life  near  the 
house.    Trees  should  not  be  planted  directly  in  front  of  the  bouse, 


but  they  should  be  placed  somewhat  to  each  side  so  as  to  make  a 
frame  through  which  a  view  of  a  portion  of  the  front  is  obtained. 
When  the  trees  are  grown  they  should  partially  shade  the  house  with- 
out entirely  covering  the  front.  In  the  southern  part  of  the  country 
it  may  sometimes  be  admissible  to  plant  large  trees  on  both  sides  of 
the  front,  bo  that  when  they  reach  maturity  their  branches  meet. 
This  may  only  be  done  if  the  trees  are  of  a  very  high  headed  variety, 
ii  they  are  trimmed  so  that  a  good  view  of  the  house  is  obtained  be- 
neath them,  and  if  the  house  faces  south.  If  it  faces  in  any  other 
direction,  sufficient  shade  can  usually  be  provided  by  some  other 
arrangement.  A  common  fault  is  to  plant  too  many  trees  and  plant 
them  so  close  to  the  house  that  the  shade  is  too  dense  and  keeps  out 
all  the  sunshine  and  much  of  the  air.    For  this  reason  as  well  as  for 
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the  sake  of  appearance  it  Is  desirable  that  the  trees  be  so  planted 
that  at  maturity  their  branches  will  not  meet  across  the  front  of  the 
house.    (Fig.  47.) 


Fia.  47. — Trees  partially  biding  a  house  froot. 

It  is  usually  desirable  to  have  a  large  shade  tree  somewhere  near 
the  southwest  comer  of  the  house,  as  protection  is  most  needed  from 


Fia.  4S.— Treei  at  the  back  of  thtr  b 


the  raidaftemoon  sun.    In  some  cases  it  will  be  best  to  place  the 
tree  on  the  west  side;  in  others  on  the  south;  and  again  a  group  of 
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them  about  the  corner  may  be  better.  This  may  bring  the  trees  to 
the  rear  of  the  house  as  a  back^^imd  {fig.  48)  instead  of  as  a  screen 
in  front.  Not  only  should  a  portiwi  of  the  front  of  the  house  be  seen 
from  the  principal  viewpoint,  but  there  should  .be  an  open  lawn 
in  front  of  it  This  lawn  may  be  bordered  on  either  side  by  plantings 
of  trees  or  shrubs,  or  both,  depending  on  the  size  of  the  place  and  the 
character  of  the  development.  If  the  lawn  extends  to  the  road,  this 
side  may  also  have  trees,  under  the  branches  of  which  views  of  the 
house  may  be  obtained.  If  the  house  is  so  far  from  the  road  that 
the  lawn  does  not  extend  across  the  intervening  space,  it  is  usually 
inadvisable  to  inclose  the  road  side  of  the  lawn  with  trees,  no  matter 
■  how  large  it  may  be,  as  that  would  entirely  hide  the  house  from  what 


Fia.  i9.-~Tteea  partially  bldiog  the  froot  of  a  barn. 

would  naturally  be  tlie  jirincipal  viewpoints.  Although  it  is  desirable 
to  hide  partially  the  outlines  of  all  the  buildings,  it  takes  from  the 
interest  to  have  them  completely  hidden.  It  may  be  advisable  to 
have  some  trees  on  the  road  side  of  such  a  lawn,  but  liberal  vistas 
should  be  kept  open,  so  that  some  good  views  of  the  bouse  are 
obtained. 

The  house  and  its  surroundings,  as  the  home  center  and  the  most 
important  unit  of  the  farmstead  group,  has  been  emphasized  in  this 
discussion.  The  bams  and  other  buildings  should  be  so  planned  and 
located  as  not  to  overshadow  and  take  from  the  interest  in  the  house, 
even  though  they  may  be  much  larger.  By  a  proper  arrangement 
and  the  planting  of  trees  and  shrubs  this  can  be  accomplished  with- 
out the  sacrifice  of  utility  or  convenience.  The  bams,  like  the  houses, 
usually  can  be  partially  hidden  from  the  principal  viewpoints  (fig. 
49)  without  detracting  from  their  usefulness  or  wasting  land. 
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It  most  be  recognized,  however,  that  this  is  not  as  easy  to  accom- 
plish without  interfering  with  other  vital  considerations  as  is  the 
planting  about  the  house.  For  example,  with  dairy  and  stock  bams 
it  is  not,  as  a  rule,  possible  to  plant  close  to  the  south  side,  because 
of  overshading  the  yards  in  winter,  thus  depriving  the  cattle  of  the 
full  sunshine  and  also  possibly  making  the  yards  a  mudhole.  In 
many  cases  the  south  is  the  principal  viewpoint.  Sometimes,  how- 
ever, trees  can  be  planted  to  overhang  the  corners  of  the  bam  (Bg. 
49),  or  if  it  is  not  too  high  can  be  behind  it,  partially  framing  it  in 
foliage.  Here,  again,  care  must  be  used  both  in  selecting  varieties 
and  in  placing  them  so  that  the  tops  will  not  interfere  with  hauling 
in  hay  and  grain  or  the  trunks  interfere  with  other  necessary  work. 


Paddocks  are  needed  on  almost  all  farms,  and  the  inclusion  of  a 
few  trees  in  the  lot  is  helpful  to  the  stock.  When  such  paddocks  can 
be  located  between  the  bams  and  the  road  their  appearance  can  be 
greatly  improved,  while  at  the  same  time  the  land  is  fully  utilized. 
Orchards  frequently  can  be  planned  to  help  in  the  problem.  It  is  not 
always  easy  to  find  the  right  solution,  but  when  it  is  once  realized; 
that  a' bam  unsupported  by  greenery  is  as  much  a  blot  on  the  land- 
scape as  a  house  so  located,  efforts  will  be  made  to  bring  about  a 
better  condition.  Many  of  the  obstacles  will  be  found  more  imagi- 
nary  than  real,  although  there  will  be  enough  real  ones  left  to  re- 
quire genuine,  well-directed,  energetic  effort  in  order  to  solve  the 
problem  of  making  the  farmstead  homelike. 

It  is  sometimes  asked  whether  trees  near  a  bam  may  not  be  dan- 
gerous by  drawing  lightning.    They  are  much  more  likely  to  act  as 
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a  protection,  either  dissipating  what  might  otherwise  be  a  lightning 
stroke  or  receiving  the  stroke  instead  of  the  building. 

If  well  planned,  this  partial  screening  of  the  building  can  be 
largely  accomplished  by  trees  that  are  at  the  same  time  serving  some 
other  useful  purpose  in  connection  with  the  farmstead,  such  as  giving 
shade  in  stockyards,  pastures,  or  work  yards.  The  windbreak  or 
orchard  may  likewise  serve  a  double  purpose.  In  this  planting  it  is 
not  necessary  to  hide  the  buildings  entirely;  the  aim  is  to  make  them 
less  obtrusive  by  partially  concealing  them  In  foliage.  The  bams, 
like  the  house,  should  not  be  surrounded  too  closely  by  shade.  This 
fault,  however,  is  seldom  found  about  farm  buildings. 


Pia.  61. — Evergreens  add  to  the  attractlveoeBs  of  a  home  In  winter. 

It  is  often  desirable  to  screen  certain  objects  from  view.  (See 
fig.  30.)  Tall  plants  are  sometimes  necessary  for  this  purpoae,  and 
trees  are  the  logical  plants  to  use.  Usually  it  is  best  to  plant  them 
as  for  a  windbreak  (fig.  50),  although  there  are  conditions  when 
they  may  be  planted  as  a  grove  to  equal  advantage.  Such  plant- 
ings are  most  effective  when  located  near  the  object  to  be  hidden, 
although  there  are  times  when  a  tree  or  two  near  the  point  of  ob- 
servation must  accomplish  the  purpose. 

The  way  these  results  are  to  be  attained  are  among  the  important 
details  of  the  preparation  of  the  farmstead  plan,  and  these  matters 
must  be  considered  in  connection  with  the  other  details.  In  carrying 
out  the  plan  one  caution  needs  to  be  observed ;  that  is,  not  to  plant  too 
many  trees  nor  to  have  them  too  close  together.    When  planted,  the 
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ordiniiry  tree  looks  so  small  that  it  seems  as  though  it  could  never  fill 
the  space  provided.  The  result  is  that  often  more  trees  are  added,  thus 
making  them  too  close -when  grown.  Frequently  trees  are  planted  with 
the  expectation  of  removing  some  of  them,  but  when  the  time  comes 
the  home  makers  have  become  so  attached  to  them  that  the  inclina- 
tion is  to  leave  them  a  little  longer  and  a  little  longer  until  the 
proper  time  for  removal  is  past,  the  permanent  trees  are  ruined, 
and  still  the  temporary  trees  remain. 

Except  in  the  extreme  South,  only  deciduous  trees  should  be  used 
for  shade  close  to  buildings,  so  that  all  the  light  possible  will  be 
available  during  the  winter.    At  a  distance  of  75  to  100  feet  or  more 


Fia.  63. — A  farm  home  with  good  trees  but  wltbout  BhrabB  Btltl  looks  bntc.     Compare 
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from  a  building  evergreen  trees  can  be  used  either  in  some  of  the 
groups  provided  for  shade  or  in  the  screen  plantings.  A  few 
evergreen  trees  or  shrubs  give  an  appearance  of  life  to  plantings 
in  winter  and  thus  add  materially  to  their  attractiveness.     (Fig.  51.) 

SHRUBS. 

Trees  alone,  without  the  addition  of  shrubs  and  vines,  will  not 
give  the  best  possible  effect.  A  farmstead  without  such  additional 
plantings  will  still  appear  bare  and  unfinished,  as  shown  in  figure 
52.  Many  places  are  already  well  provided  with  trees,  so  it  only 
requires  the  planting  of  a  few  shrubs  to  make  very  attractive  looking 
hranes.    Besides  having  a  portion  of  their  tops  hidden  by  foliage, 
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the  farm  building  also  need  to  have  much  of  their  foundations  hid- 
den. The  lines  of  a  building  are  mostly  straight  and  formal.  To 
mt^e  these  a  part  of  an  informal  picture  it  is  necessary  to  have  the 


Pia,  68. — MaM(!B  o 


straight  lines  broken  and  disguised  as  much  as  possible.    For  tliis 
reason  it  is  desirable  to  put  masses  of  shrubs  at  various  points  around 


the  foundations.  (Fig.  53.)  These  plantings  should  vary  in  height 
and  width,  so  as  to  hide  and  modify  the  strai^t  lines  instead 
of  drawing  attention  to  them.     On  the  other  hand,  |K>rtions  of  the 
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foundation  should  be  exposed  and  the  lawn  should  be  carried  directly 
to  these  exposed  portions,  so  that  the  building  will  appear  to  be  sup- 
ported. Success  in  planting  is  achieved  when  the  buildings  appear 
as  though  they  belonged  to  the  place  and  fitted  naturally  together 
-and  into  the  landscape.  This  is  best  accomplished  by  having  then\ 
rest  in  a  mass  of  trees  and  ^rubs  (%.  M)  while  standing  firmly 
on  visible  foundations.  The  comers  are  usually  convenient  places 
to  pliuit  with  tall  broad  clumps,  and  these  may  often  be  extended  into 
the  lawns  for  a  considerable  distance.  Angles  formed  by  porches,  by 
steps^  or  by  an  ell  of  the  building  are  other  points  frequently  utilized 
for  such  groups.  Tall  groups  often  may  be  used  also  against  wide 
places  between  windows,  while  only  low  ones  may  be  used  under 


windows.  Care  must  be  taken  not  to  have  the  different  groups  too 
much  alike  in  breadth,  height,  and  texture  of  foliage,  or  in  "  expres- 
sion," as  it  might  be  called. 

To  emphasize  the  feeling  that  the  house  belongs  to  the  surround- 
ings, the  appearance  of  definite  boundaries  to  the  lawns  should  bo 
avoided  as  much  as  possible.  On  most  farms  it  is  necessary  to  limit 
rather  definitely  the  ground  devoted  to  the  home,  but  this  limitation 
should  not  be  made  any  more  emphatic  than  can  be  helped.  As 
already  suggested,  it  is  often  possible  to  have  the  pasture  or  a 
meadow  adjoin  the  lawn  with  an  iocoQ^picuous  fence  between.  An- 
other help  to  this  impression  is  to  disguise  the  actual  boundaries  by 
more  or  less  continuous  but  irre^lar  plantings  along  them.  Where 
it  is  possible,  distant  views  or  near-by  landscapes  should  be  made  to 
appear  as  though  they  were  a  part  of  the  grounds.  Much  can  bo 
accomplished  to  this  end  by  proper  location  of  the  tree  and  shrub 
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groups  on  tKe  boundaries  of  Uie  home  lot.  Openings  should  be  left 
in  the  plantings  to  expose  the  desirable  view  from  the  windows  of 
the  most-used  rooms,  the  porches,  or  portions  of  the  lawn,  and  plants 
of  suitable  size  and  height  should  be  used  to  hide  the  less  desirable 
outlooks.  If  there  be  a  broad  view,  it  is  usually  made  more  inter- 
esting by  being  divided  into  parts,  as  30°,  or  one-twelfth  of  the 
circumference  of  a  circle,  is  about  as  much  as  the  eye  can  see  at 
one  time,  and  this  is  as  much  as  should  be  included  in  a  single  view 
of  a  distant  landscape.  If  it  is  necessary  to  inclose  the  home  lot,  the 
most  inconspicuous  wire  fence  possible  is  desirable,  although  some- 
times a  fence  covered  with  vines  or  a  hedge  is  better.  As  fences  or 
hedges  accentuate  the  boundaries,  they  usually  should  be  avoided 
and  when  used  they  should  be  made  to  attract  as  little  attenticm  as 


possible.  Their  tendency  is  to  give  a  "  penned-up  "  feeling  rather 
than  the  feeling  of  freedom  that  especially  should  be  associated  with 
the  country  home. 

Shrubbery  is  also  used  to  help  outline  the  course  of  walks  and 
drives  and  give  an  apparent  reason  for  the  turns  (compare  figs.  52 
and  53 ;  also  figs.  55  and  56) ,  and  to  make  the  surface  less  conspicuous 
by  hiding  it  from  many  points.  Such  shrubbery  must  not  be  so  high 
that  persons  in  automobiles  or  other  vehicles  can  not  see  others  ap- 
proaching around  turns  or  so  that  vehicles  and  pedestrians  are  hid- 
den from  one  another  at  the  intprsection  of  walks  and  roads. 

Besides  being  used  on  the  boundaries  to  screen  less  desirable  views, 
shrubs  are  also  useful  as  screens  within  the  grounds  either  to  hide 
objectionable  views  or  to  give  privacy  (figs.  57  and  58).  It  is  some- 
times well  to  shut  off  views  between  the  bams  and  the  honae  or 
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between  biiildmgs  and  the  highway,  or  even  to  give  privacy  to  a  work 
yard  or  a  flower  garden.    Shrubs  will  often  do  as  well  as  trees  for  a 
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Pio.  B8. — The  tannbonge  tKhlnd  the  screen  abonn  Id  figure  BT. 

low  wiiidl»«ak.  Besides  the  utilitarian  screening  just  outlined,  in- 
terest may  be  added  by  partially  hiding  one  part  of  tlie  grounds 
from  another,  simply  to  pique  curiosity.    If  the  whole  of  an  object 
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is  Been  at  one  time  curiosity  is  satisfied  and  interest  in  it  is  gone,  but 
if  part  is  hidden  it  invites  exploration.  This  is  another  reason  for 
extending  occasional  points  of  plantings  into  the  lawn,  either  from 
border  plantings  (fig.  59)  or  from  foundation  plantings.  Narrower 
plantings  on  either  side  of  such  points  will  leave  bays  whose  depths 
can  not  be  seen  without  further  inspection.  In  tiie  same  way  a  clump 
may  be  used  occasionally  to  excite  interest  by  partially  hiding  a  por- 
tion of  the  grounds.  Not  many  such  groups  can  ordinarily  be  iwed. 
There  is  danger  of  dwarfing  the  apparent  size  by  such  planting, 
especially  on  small  grounds,  unless  great  care  is  observed  in  so  locat- 
ing the  shrubs  that  they  do  not  obstruct  what  would  otherwise  be 
good  vistas.  Such  clumps  must  have  some  apparent  connection  with 
other  plantings.    They  should  either  seem  to  be  a  part  of  the  border 


Fio.  GO. — PromoDtaiisB  on  border  plnDtingl 

plantings,  of  the  base  plantings,  or  of  the  plantings  along  the  drives 
and  walks.  A  bed  alone  in  the  middle  of  a  lawn  detracts  from  the 
appearance  instead  of  adding  to  it. 

An  individual  plant  seldom  can  be  used  to  advantage.  Where 
a  small  mass  is  desired  and  a  shrub  has  the  size  and  habit  required 
to  fill  that  particular  need,  then  a  single  specimen  may  be  used. 
Occasionally  a  shrub  can  be  set  just  in  front  of  massed  plantings 
in  order  to  give  variety,  but  as  a  rule  this  result  can  be  obtained 
better  by  combining  the  shrubs  differently  in  the  groups. 

VINES. 
Vines  are  among  the  most  useful  plants  for  "tying"  buildings 
to  tlieir  surroundings.    There  is  a  freedom  and  grace  about  their 
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growth  that  helps  to  relieve  the  formality  of  buildings  or  fences 
better  than  almcet  an;  other  plants.  (Fig.  60.)  Care  in  their  selec- 
tion is  necessary,  however,  as  there  are  disadvantages  in  the  use 
of  some  vines  onder  certain  conditions.  On  brick  and  stone  build- 
ings some  of  the  clinging  vines  are  most  appropriate.  An  erro- 
neous impression  that  such  vines  are  injurious  to  the  walls  or  make 
them  damp  exists  in  some  quarters.  This  is  true  to  the  extent  that 
they  may  keep  the  wall  shaded  and  cool  later  in  the  spring  than 
would  otherwise  be  the  case  and  so  cause  plaster  applied  directly 
to  such  walls  to  "sweat"  in  little  used  and  insufficiently  ventilated 
rooms.  The  difference  between  vine-covered  and  noncovered  walls 
is  in  the  time  when  this  sweating  process  takes  place.    The  leaves 


Fia.  60. — VlncB  help  to  relieve  tbe  torniBlltlei  at  buIldloEi. 

of  such  vines  have  somewhat  the  effect  of  a  roof  in  keeping  much 
rain  from  reaching  the  wall,  and  the  aerial  rootlets  have  a  tendency 
to  absorb  the  moisture  tjiat  might  get  under  the  leaves.  Wliere  the 
ccmstruction  is  defective  they  may  at  times  find  crevices  between 
bricks  or  stones  and  thus  reveal  poor  workmanship,  but  rain  and 
frost  will  do  that  as  surely  as  the  vines.  On  wooden  buildings  the 
problem  is  somewhat  different.  Many  vines  that  climb  by  twining 
will  force  their  way  through  any  joint  that  is  not  perfect  and  then 
by  continued  growth  force  the  woodwork  apart.  Many  other  vines 
do  not  have  this  injurious  effect  and  can  be  used  appropriately. 

The  great  problem  is  so  to  train  the  vines  that  they  may  be  re- 
moved to  permit  proper  painting  of  the  woodwork  when  that  is 
necessary.  This  may  be  done  by  means  of  a  trellis  hinged  near  the 
ground  or  a  chicken  wire  placed  over  hooks  at  the  highest  point, 
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so  that  it  may  be  removed.  A  trellis  can  be  made  of  chicken  wire 
OQ  a  pipe  frame  that  will  keep  vines  entirely  away  from  woodwork. 
The  thought  is  sometimes  expressed  that  vines  cause  woodwork  to 
rot.  This  is  true  if  they  are  permitted  to  become  so  thick  as  to 
prevent  proper  ventilation  and  timely  painting.  Hot  sunshine,  how- 
ever, is  one  of  the  most  destructive  forces  in  the  life  of  paint.  Vinea 
by  their  shade  help  to  preserve  paint  instead  of  destroying  it. 

Besides  being  appropriate  on  porches   and  on  trellises   against 
frame  houses  and  on  the  walls  of  brick  or  stone  houses,  vines  are 


Fio.  61. — Scarlet  sage  Id  froDt  o(  bemlocka. 

also  appropriate  on  fences,  arbors,  and  pergolas,  or  on  summer  houses 
connected  with  the  pleasure  grounds  or  outdoor  living  sections  of 
the  grounds. 

HERBACEOUS  PLANTS. 

Besides  the  plants  already  suggested  for  the  principal  plantings, 
the  herbaceous  perennials  and  the  annual  flowering  plants  offer  a 
large  amount  of  material  that  is  very  useful  to  add  bloom  and  color 
where  these  may  be  lacking.  Little  bays  or  pockets  may  be  left  be- 
tween the  shrubs,  especially  near  the  borders  of  the  clumps,  that  can 
advantageously  be  filled  with  hardy  perennial  plants  that  give  bloom 
at  a  time  when  the  shrubs  are  lacking  in  bright  colors.  As  a.  rule  the 
period  of  bloom  of  these  plants  is  not  much  longer  than  that  of  the 
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dirubs,  but  many  have  extremely  bright  colors  and  these  can  be 
placed  between  the  other  plants  where  they  will  not  take  much  room 
and  will  help  to  make  a  continuous  picture.  Most  perennial  plants 
will  last  three  years  or  more  without  need  of  lifting  and  resetting. 
The  spring-flowering  bulbs,  such  as  tulips,  hyacinths,  and  narcissi, 
can  also  be  scattered  among  the  shrubs  and  be  permitted  to  remain 
there  and  bloom  for  several  years.  Of.these  the  narcissi  are  much 
the  best  adapted  to  this  treatment. 

Annual  flowering  plants  can  also  be  scattered  at  various  points 
along  the  shrubbery  beds  and  so  provide  color  at  a  time  when  it  is 
almost  entirely  lacking  among  the  other  plants.  The  tender  bedding 
plants,  such  as  cannas  and  geraniums,  may  also  be  appropriat«ly 
used  in  the  way  shown  in  Bgure  61,  where  plants  of  scarlet  sage  have 
been  used  in  front  of  some  hemlocks,  making  a  striking  combination 
that  could  easily  have  been  overdone.  Such  material  should  be  used 
in  moderation  and  in  small  clumps,  never  as  continuous  borders 
either  to  shrubbery  beds  or  to  beds  along  the  house  except  in  formal 
gardening.  Beds  of  such  material  should  not  be  planted  in  the 
open  lawn.  If  that  sort  of  planting  is  desired  a  formal  garden 
should  be  provided  where  the  planting  can  be  done  appropriately. 

Tenants  leasing  from  year  to  year  or  others  expecting  to  be  on  a 
farm  for  only  a  few  months  can  bring  about  much  improvement  by 
planting  annuals  and  tender  bedding  plants  in  the  manner  described 
for  shrubs. 

PLANT  MATERIAL. 

In  planting  the  farmstead  the  pailicular  plants  used,  if  hardy 
and  adapted  io  the  region  and  locality,  are  of  less  importance 
than  the  general  effect  of  the  ma.ss.  The  expression  of  the  mass, 
however,  is  dependent  on  the  combined  effect  of  the  characters  of 
the  plants  composing  it.  There  are  great  differences  of  expres- 
sion between  the  exclamatory  or  "  look-at-me "  impression  created 
by  the  Lombardy  poplar  and  other  tall  slim  plants  and  the  sym- 
pathetic and  almost  mournful  impression  given  by  drooping  plants, 
like  the  weeping  willow;  between  the  sturdy  self-reliant  attitude, 
typified  especially  by  the  white  oaks  and  live  oaks,  and  the  de- 
pendent or  clinging  attitude  expressed  by  vines ;  between  the  formal 
expression  of  symmetrical  rigid-growing  plants,  like  the  firs  and 
spruces,  and  the  informal  expression  of  the  tamarisk;  and  between 
the  heavy  effect  of  plants  with  large  dark  leaves  and  the  airy  effect 
of  plants  with  small  light-green  leaves. 

Plants  with  great  differences  of  expression  should  not  be  used  too 
close  together,  but  should  be  united  by  those  with  intermediate  char- 
acters. The  lines  of  the  different  parts  of  the  mass  should  flow  into 
one  another  without  too  great  contrasts.    Transitions  in  color  and 

,  Cooglc 


66  Farmers'  BuUetin  i087. 

texture  should  also  be  gradual.  The  more  unusual  the  characters  of 
a  plant  the  greater  is  the  need  for  carefully  placing  it  where  it  will 
be  most  pleasing. 

Plants  selected  for  home-ground  ornamentation  should  be  hardy 
in  the  region,  sliould  be  comparatively  free  from  attacks  by  insects 
and  diseases,  should  have  a  reasonable  quantity  of  foliage  that  is  not 
-  liable  to  drop  from  slightly  adverse  ccnditions,  especially  weather 
conditions,  and  should  be  of  the  proper  size,  habit,  and  texture  for 
the  location;  that  is,  where  a.  tall  upright  shrub  is  needed  a  tall 
spreading  one  should  not  be  used.  Most  of  the  planting  should  be 
of  comparatively  few  kinds,  althou|^  a  few  specimens  of  unusual 
sorts  will  give  variety  and  add  a  certain  amount  of  interest  The 
characters  of  plants  that  make  them  valuable  for  adornment  are 
(1)  foliage,  (2)  winter  effect,  and  (3)  flowers.  The  imporbmce 
of  foliage  is  due  to  its  permanency,  lasting  from  five  months  to  s 
year,  depending  on  the  type  of  plant,  the  latitude,  and  the  elevatioii, 
while  the  period  of  bloom  is  short,  usually  not  more  than  two 
weeks. 

Next  to  foliage  in  importance  comes  the  winter  effect.  Taking 
the  United  States  as  a  whole  the  average  time  that  deciduous  plants 
are  without  foliage  is  at  least  five  months.  During  this  period  the 
farm  home  is  occupied  as  continuously  as  in  summer,  and  the  sur- 
roundings should  be  as  attractive  as  possible.  Evergreen  shrubs, 
both  coniferous  and  broad  leaved,  maintain  a  color  throughout  the 
winter  not  otherwise  obtained.  Used  in  moderation,  they  are  a  dis- 
tinct addition  at  this  season.  On  the  other  hand,  many  deciduous 
shrubs  have  attractive  winter  characters,  the  most  striking  being 
bright-colored  berries.  Then*there  are  barks  of  many  shades  of 
brown  and  gray,  with  some  of  bright  red,  green,  and  yellow,  that  if 
properly  arranged  make  pleasing  contrasts  and  add  to  the  winter 
beauty.  The  short  blooming  period  of  the  avera^-"  shrub  makes 
flowers  the  least  important  of  the  characters  to  be  coi-'^dered.  In 
spite  of  this  the  color,  character,  and  time  of  blooming  should  be 
considered  as  well  as  the  behavior  of  the  dying  flowers,  whether  or 
not  they  fade  to  a  conspicuous  and  undesirable  color  and  hang  on 
unduly  or  pass  away  without  a  distinctly  unsightly  stage. 

The  different  kinds  of  plants  should  be  selected  so  that  they  will 
give  bloom  through  as  much  of  the  season  as  practicable,  thus  afford- 
ing something  of  special  interest  as  ccmtinuously  as  possible.  The  bulk 
of  the  planting,  however,  should  be  of  a  few  species.  Eight  to  & 
dozen  kinds  are  enough  for  an  ordinary  place.  With  this  small 
number,  selected  as  far  as  practicable  to  bloom  at  different  seasons, 
there  is  little  danger  of  getting  color  ccsnbinations  that  will  not  har- 
monize. Where  especially  bright  colors  are  selected,  others  should 
not  be  chosen  for  growing  next  to  them  during  the  same  season  onlees 
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tbey  harmonize.  Near  brick  buildings,  or  buildings  piunted  with 
bright  colors,  care  must  be  exercised  in  selecting  shrubs  with  colored 
flowers.  White  flowers  are  always  safe  and  can  be  used  to  help  in 
^ving  other  flowers  an  appropriate  setting.  A  plentiful  use  of  the 
different  greens  or  a  mixture  of  many  colors  is  also  safe.    It  is  only 


Plo.  ea. — A  cbart  Bhonlng  the  approprlKto  color  combloatlaDB  for  hlgblj  colored  flowers. 
Coldre  Immediately  adjacent  to  one  aaother  on  tbe  chart,  or  thoae  opposite  or  aearlr 
oppoclte  ODC  another,  are  apt  to  barmonlie  and  are  tberetore  safe  to  ase  tosether. 
Tliiose  at  rlgbt  angles  to  one  another  are  liable  to  be  dlBcordant,  and  should  not  be 
BKd  tc^etber  bj  Uiose  not  thorooEhl;  familiar  wllb  color  harmonies  and  the  possl- 
billties   of   colw   combinations,     ii^blae,    a^greea,    O^orange,   A— ired,   T^rlolet, 

when  one  or  two  colors  are  selected  for  use  in  quantity  that  danger 
of  lack  of  harmony  arises. 

The  reason  that  white  is  a  safe  color  to  use  is  because  the  human 
eye  can  observe  it  with  least  fatigue.  It  is  composed  of  a  mixture 
of  the  colors  of  the  rainbow.  Theoretically,  each  Oi  the  rainbow 
colors  can  be  combined  with  some  other  color  and  produce  white, 
although  in  practice  it  is  a  dirty  white  or  light  gray.    Two  colors 
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thftt  can  be  combined  in  this  way  are  spoken  of  as  "  complementary 
colors  "  and  are  shown  opposite  one  another  in  6gure  62.  If  a  bright 
color  is  looked  at  intently  for  several  seconds  and  then  the  eyes  are 
closed  the  first  impression  is  that  of  the  complementary  col<x-.  In 
practice,  it  is  found  that  if  with  a  large  mass  of  bright  color  the 
complementary  color  is  used  or  some  of  the  colors  near  it  on  the 
chart,  the  result  is  restful  to  the  eye  and  the  impression  pleasing. 
On  the  other  hand,  the  impression  Is  unpleasant  if  the  colors  indi- 
cated on  the  chart  midway  between  the  complementary  colors  aie 
osed  with  either.  One  who  is  sensitive  to  colors  and  makes  a  study 
of  flower  colors,  however,  can  often  successfully  make  daring  color 
combinations  that  should  not  be  attempted  by  those  not  experienced 
and  not  color  sensitive.  In  ordinary  planting  it  is  good  practice  to 
use  a  color  with  those  colors  near  it  on  the  chart  or  with  its  comple- 
ment on  the  opposite  side,  avoiding  those  shown  at  right  angles.  The 
colors  found  in. any  botanical  species  are  safe  to  use  together,  but 
flowers  of  different  species  or  hybrids  of  them,  though  of  the  same 
genus,  are  not  always  safe ;  as,  for  example,  not  all  kinds  of  roses  are 
suited  to  grow  together.  Where  the  aim  is  to  get  thrifty  growing 
plants  Aont  the  farmstead  rather  than  to  make  the  most  striking 
display  possible,  there  is  little  danger  of  making  an  inharmonious 
combination,  as  nature  with  its  preponderance  of  green  tends  to 
avoid  a  too  garish  display. 

In  addition  to  locating  clumps  of  shrubbery  at  appropriate  places 
on  the  grounds,  the  placing  of  the  various  kinds  of  plfuits  in  the 
clumps  has  an  important  relation  to  the  ultimate  results.  It  is 
usual  not  to  plant  many  clumps  of  a  single  kind.  A  mizture  of 
plants  of  similar  size  in  each  clump  gives  the  best  results.  One 
clump  may  be  composed  of  one-half  of  one  variety,  one-fourth  of 
another,  and  the  rest  of  other  kinds,  while  another  can  be  neariy 
equally  divided  between  two  kinds,  and  still  another  can  be  three* 
fourths  of  one  kind  and  the  remainder  of  any  other  combination. 
Where  a  large  quantity  of  one  variety  is  used  in  a  clump,  it  is  well 
to  have  at  least  a  few  of  the  same  plants  in  some  of  the  near-by 
groups.  In  nature,  trees  and  shrubs  are  mostly  found  in  large  quan- 
tities, either  almost  alone  or  well  mixed  witii  other  pluits.  As  the 
boundaries  of  these  areas  are  reached,  the  plants  are  found  in  more 
or  less  scattered  clumps,  until  the  place  is  reached  where  there  axa 
none.  In  a  similar  way  the  plantings  should  be  in  comparatively 
large  masses  with  scattered  plants  in  other  near-by  clumps,  as  shown 
in  figure  63,  where  the  arrangement  is  indicated  by  different  numbers 
for  different  kinds.  The  plants  should  be  set  at  irregular  distances 
apart,  so  as  to  avoid  being  in  lines  in  anv  direction. 
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By  making  a  few  clumps  largely  of  one  kind  of  skrub  and  by 
scattering  plants  of  it  in  others,  the  impression  may  be  given  of 
the  yard  being  full  of  this  plant  when  in  the  height  of  its  blown. 


rio.  eS. — SkeCcb  Bhawlng  the  plant  arratigcmeut  1 
Tbe  munber  BlunlfleB  tbe  belsht  of  tbe  ebml) : 
6  to  10  teet ;  S— small,  S  to  Q  feet ;  4— low,  : 
period  of  bloom  :  E— early,  M— piIdBiinimer,  I.— 


the  KToapa  llluitrated  la  Bgnre  2S. 
-•latse,  10  to  15  feet ;  2— medlam, 
to  2   feet.      The  letter   Blmlflea   the 


Then,  by  haying  another  shrub  predominate  in  other  clumps  with 
more  scattering  plants  a  similar  impression  may  be  created 
for  another  plant  at  another  season.    Other  kinds  can  then  be 
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restricted  to  limited  portions  of  the  grounds.  If  for  any  reason  it 
seems  desirable  to  use  a  certain  shnib  only  in  one  particular  clumps 
this  clump  can  be  made  to  appear  to  belong  to  tbe  rest  of  the  plant- 
ing by  including  in  that  mass  a  specimen  or  two  of  the  shrubs  pre- 
dominating in  the  adjoining  groups.  Most  clumps  need  plants  of 
different  heights,  the  taller  ones  at  the  back,  the  shorter  in  front, 
and  plants  of  any  height  may  be  used  for  "tyiog"  them  together. 
More  than  one  height  of  plant  may  often  be  used  for  this  purpose. 
The  kind  of  plants  to  use  is  of  less  importance  than  their  location 
upon  the  grounds.    In  all  sections  of  the  country  there  is  native 
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material  that  .is  more  desirable  for  local  planting  than  most  of 
the  plants  brought  from  other  places.  The  more  trying  the  condi 
tions  for  plant  growth,  the  more  important  it  is  to  secure  native 
species  and  stock  of  the  conunoner  things  that  have  been  grown  from 
seeds  or  plants  gathered  near  home.  There  is  wild  material  in  every 
neighborhood  that  is  more  suitable  for  planting  in  that  locality 
than  nine-tenths  of  the  plants  described  in  the  catalogues.  This  is 
as  true  of  the  dry-land  country  just  east  of  the  Itockiea  and  the 
semiarid  regions  of  the  Southwest  as  of  the  more  moist  regions. 
Search  along  the  streams,  on  the  hillsides,  on  the  plains,  in  the 
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woodlands,  draws,  arroyos,  or  canyons  will  reveal  the  attractive 
things  that  are  close  at  hand.  Europeans -recognize  the  value  of  ■ 
maii3'  of  these  plants,  collect  them  and  grow  them  a  few  years,  and 
then  introduce  them  to  us.  The  common  wild  plants  of  any  neigh- 
borhood should  he  largely  used  for  home  planting.  Although  many 
may  be  so  common  they  have  gotten  in  the  way  of  cultivation,  still 
they  may  he  beautiful  and  have  value  for  ornamental  planting,  as 
shown  in  figure  64.  Nearly  all  improve  with  culture.  Where  pos^ble 
to  collect  them  from  their  native  habitat  there  is  a  satisfaction  in 
the  final  results  that  is  not  obtained  from  purchased  material. 
Those  collected  in  the  vicinity  are  usually  more  difficult  to  trans- , 
plant  Eiuccessfully  than  the  same  sort  of  plants  purchased  from  a 


Fio.  OS. — ShrntM  wlUt  Umporaiy  plmott  Mt  bet«««i. 

nursery.  This  is  because  in  the  wild  the  roots  have  never  been 
pruned  and  so  have  run  to  long  distances,  with  the  result  that  when 
the  plant  is  dug  a  much  larger  proportion  of  the  roots  is  cut  off 
than  when  taken  from  a  nursery  where  they  have  been  root  pruned 
frequently.  To  correspond  to  this  more  severe  root  pruning  the 
tops  must  be  more  than  correspondingly  cut  away.  This  will  seem 
like  destroying  the  plant,  but  the  important  part  of  such  work  is  to 
secure  a  vigorous  root  system  that  will  put  out  new  growth  rather 
than  to  obtain  a  ready-made  top.  The  more  trying  the  climate  for 
plant  growth  the  more  severe  the  top  pruning  should  be.  Besides 
the  loss  of  a  large  proportion  of  the  roots,  failure  in  moving  native 
platits  comes  from  lack  of  sufficient  care  in  keeping  the  roots  moist 
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from  the  time  they  are  dug  until  they  are  replanted.  The  roots 
should  be  kept  covered  with  wet  packing  material  from  the  time 
they  are  exposed  to  the  air  until  they  are  again  set  in  the  ground. 

If  the  plants  are  to  be  purchased,  a  reliable  nurseryman,  located 
where  the  climatic  conditions  are  as  near  like  the  local  conditions  as 
possible,  should  be  selected.  The  stxick  should  have  been  produced 
from  seeds  or  cuttings  grown  near  home  rather  than  from  plants 
grown  under  different  climatic  conditions.  The  reason  for  this  is 
that  the  plants  will  be  likely  to  be  hardier  and  be  better  adapted  to  the 
local  conditions.     A  partially  tender  plant  is  always  unsatisfactory. 

There  are  two  methods  of  setting  shrubs  for  ornamental  effect: 
One  is  to  set  them  as  far  apart  as  they  should  be  when  they  reach 
maturity,  and  the  other  to  set  them  more  closely  and  from  time  to 


time  remove  some  of  them.     With  the  first  method  (fig.  65)   it  is 
necessary  to  use  annuals  or  perennials  between  the  shrubs  for  several 
years  in  order  to  have  the  beds  and  clumps  filled.     This  usually  does 
not  entail  much  extra  work,  as  such  plants  are  frequently  wanted  at 
some  point  on  the  grounds  or  in  the  garden  for  their  bright  summer 
effect.     The  difficulty  with  the  second  method  is  that  the  thinning  is 
not  likely  to  be  done  as  soon  as  it  should  be  (fig.  66).    Where  only 
part  of  the  spaces  set  aside  for  planting  are  ready,  the  plants  for  all 
the  spaces  may  often  be  put  where  the  beds  are  prepared,  and  then  i 
the  extra  plants  can  be  t^en  to  the  place  designed  for  them  as  soon  i 
as  the  beds  are  ready.    In  this  way,  too,  it  is  possible  to  start  with  J 
smaller,  cheaper  plants  than  where  an  immediate  result  is  desired  { 
with  permanent  plants  only, 
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After  trees  and  shrubs  are  planted  they  will  need  hoeing  and 
manure  for  two  or  three  years  until  well  established,  when  they  can, 
for  the  most  part,  take  care  of  themselves  unless  rapid  growth  is  a 
consideration;  then  the  manuring  and  cultivation  should  continue. 
After  becoming  established  they  will  need  no  pruning  further  than 
to  remove  dead  or  broken  wood.  If  a  mistake  is  made  in  the  ori^nal 
selections,  so  that  plants  of  a  wrong  size,  habit,  or  texture  are  placed 
at  any  point,  no  hesitation  should  be  felt  about  correcting  the  error 
by  removing  them  and  putting  appropriate  plants  in  their  place. 
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A  HOME  and  its  surroundings  must  be  attractive 
in  order  to  be  most  uplifting  to  the  family, 
visitors,  and  passers-by. 

Farmsteads  especiaUy  need  attention  in  order  to 
secure  satisfactory  conditions.  The  farm  home  and 
the  farm  business  are  so  closely  related  that  the  suc- 
cess of  the  latter  is  reflected  in  the  appearance  of  the 
former. 

All  the  buildings  with  their  immediate  surround- 
ings must  be  considered.  The  roads  and  walks;  the 
home  vegetable,  fruit,  and  flower  gardens;  the  lawns; 
and  the  ornamental  plantings  are  also  important 
factors  in  determining  the  plan. 

Each  building  needs  sufficient  land  about  it  to  give 
it  a  proper  appearance  and  provide  the  necessary 
yards  or  work  room,  and  each  should  be  so  located 
with  respect  to  other  buildings  as  to  facilitate  the 
work  of  the  farm. 

Koads  and  walks  should  be  limited  to  the  number 
necessary  to  facilitate  daily  traffic 

Vegetable,  fruit,  and  flower  gardens  must  provide 
liberally  for  the  family  needs. 

The  lawns  should  be  so  located  and  of  such  size  as 
to  give  a  pleasing  setting  for  the  home,  but  not  large 
enough  to  make  their  care  burdensome. 

Suitable  plantings  are  necessary  to  unite  the  parts 
of  a  farmstead  into  a  pleasing,  homelike  whole. 
Trees  are  used  for  windbreaks,  as  frames  for  the 
buildings  or  a  background  for  them,  and  to  give 
shade.  Shrubs  are  needed  in  abundance  to  hide  par- 
tially the  foundation  lines  of  buildings,  support  their 
comers,  give  reasons  for  turns  in  drives  or  walks, 
and  to  screen  unsightly  objects.  Native  trees  and 
shrubs  and  those  known  by  trial  to  thrive  in  the 
locality  are  the  best  to  use. 


,,  Google 


,,GoogIc 


,,  Google 


,,  Google 


,,  Google 


A  HOME  and  its  surroundings  must  be  attractive 
in  order  to  be  most  uplifting  to  the  family, 
visitors,  and  passers-by. 

Farmsteads  especially  need  attention  in  order  to 
secure  satisfactory  conditions.  The  farm  home  and 
the  farm  business  arc  so  closely  related  that  the  suc- 
cess of  the  latter  is  reflected  in  the  appearance  of  the 
former. 

All  the  buildings  with  their  immediate  surround- 
ings must  be  considered.  The  roads  and  walks;  the 
home  vegetable,  fruit,  and  flower  gardens;  the  lawns; 
and  the  ornamental  plantings  are  also  important 
factors  in  detepniining  the  plan. 

Each  building  needs  sufficient  land  about  it  to  give 
it  a  proper  appearance  and  provide  the  necessary 
yards  or  work  room,  and  each  should  be  so  located 
with  respect  to  other  buildings  as  to  facilitate  the 
work  of  the  farm. 

Beads  and  walks  should  be  limited  to  the  number 
necessary  to  facilitate  daily  traffic. 

Vegetable,  fruit,  and  flower  gardens  must  provide 
liberally  for  the  family  needs. 

The  lawns  should  be  so  located  and  of  such  size  as 
to  give  a  pleasing  setting  for  the  home,  but  not  so 
large  as  to  make  their  care  burdensome. 

Suitable  plantings  are  necessary  to  unite  the  parts 
of  a  farmstead  into  a  pleasing,  homelike  whole. 
Trees  are  used  for  windbreaks,  as  frames  for  the 
buildings  or  a  background  for  them,  and  to  give 
shade.  Shrubs  are  needed  in  abundance  to  hide  par- 
tially the  foundation  lines  of  buildings,  support  their 
corners,  give  reasons  for  turns  in  drives  or  walks, 
define  boundaries,  and  screen  unsightly  objects. 

Native  trees  and  shrubs  and  those  known  by  trial 
to  thrive  in  the  locality  arc  the  best  to  use. 
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NZHD    OF    BEAUTIFYING    THE    FARMSTEAD 

HOMES  are  the  foundation  of  a  nation.  With  clean,  attractive, 
pure  homes  the  youth  become  strong,  upright,  honorable  citizens. 
Anything  that  will  make  the  home  better  will  tend  to  improve  citi- 
zenship. 

The  essentials  of  a  good  home  are  a  man  and  woman  resolved  fay 
their  mutual  efforts  to  make  this  world  a  better  place  in  which  to 
live  and  a  structure  that  will  protect  life  and  health  from  undue 
exposura  to  the  elements.  If  the  dwelling  is  to  be  really  a  home  it 
must  be  more  than  a  place  at  which  to  eat  and  sleep.  (^>g.  1>)  It 
must  be  for  the  mature  a  haven  of  rest  from  vexations  incident  to 
breadwinning  and  other  serious  duties  of  life  and  for  the  young  a 
retreat  for  the  solution  of  life's  problems.  Inspiration  to  bett«r 
living  must  be  there,  incentive  to  strive  diligently  for  the  highest 
ideals;  and  to  attain  these  ends  not  only  must  the  physical  needs  of 
the  family  be  supplied  moderately  well,  out  the  home  must  be  attrac- 
tive.    (Fig.  2.) 

The  foundation  of  this  attractiveness  is  love  among  the  members 
of  the  household,  combined  with  a  ri^ht  moral,  mental,  and  religious 
attitude.  This  attitude  is  greatly  influenced  by  the  surroundings. 
Sufficiency  of  food  and  exercise  with  other  physical  comforts  in  mod- 
eration are  conducive  to  the  highest  development,  while  marked 
deficiency  or  excess  of  physical  comforts  is  debilitating.  Beauty  in 
every  form  has  an  influence  for  good.  Forms  of  beauty  differ  greatly 
in  tneir  effect  on  persons.  Cnifdren,  especially,  are  wonderfully 
affected  for  good  or  ill  by  their  surroundings.  The  greatest  influ- 
ences are  probably  seldom  realized  at  the  time  they  are  exerted. 

The  efforts  of  women  to  make  homes  attractive  usually  include  the 
immediate  surroundings  of  the  dwelling.  In  suburban  communities 
and  in  cities  that  are  not  too  closely  built  up,  men  are  cooperating 
more  and  more  actively  in  the  development  of  home  grounds  and 
often  take  the  initiative.  On  farms  the  little  attention  that  is  given 
this  matter  is  often  contributed  solely  by  the  women  of  the  house- 
hold.    The  attention  attracted  by  properly  located,  well-arranged 
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PiauBB  1.— A  conilorteble  pince  to  oat  and  sloop,  but  not  all  a  home  stMuld  be. 
CoiDpore  witb  Figure  2 


FiouBB  i.—l'be  bouse  nbowii  lii  bigure  1  made  homelike  and  attractive  b;  plentiDgs 
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buildings  with  good  plantings  is  itself  evidence  of  the  extent  to  which 
these  matters  have  been  neglected  in  all  parts  of  the  country. 

Among  the  opportunities  of  the  farm  family  is  that  of  beautifying 
the  farmstead,  so  that  it  may  be  more  attractive  to  the  occupants. 
This,  in  turn,  will  tend  to  matce  both  young  and  old  more  contented. 
It  will  also  add  materially  to  the  enjoyment  of  those  who  pass  and 
thus  incidentally  to  the  selling  value  of  the  farm. 

Neglect  of  such  improvement  is  usually  due  to  one  or  more  of  the 
following  causes:  (1)  A  belief  that  any  adequate  improvement  will 
be  too  expensive,  (2)  a  conviction  that  it  will  r^uire  too  much  time 
and  work  for  upkeep,  and  (3)  indifference.  Tne  purpose  of  this 
bulletin  is  to  suggest  how  unattractive  conditions  (fig.  1)  about 
farmhouses  may  be  made  attractive  (fig.  2)  without  undue  labor  or 
expense. 


PLANNING   FOR    IMPROVEMENTS    IN   ADVANCE 

A  farmstead  consists  of  the  farm  buildings  and  the  land  immedi- 
ately surrounding  tbem,  not  only  the  approaches  from  the  highway, 
but  also  the  cattle,  hog,  and  chicken  yards  and  the  vegetable,  fruit, 
and  flower  gardens.  (Fig.  3.)  Because  of  the  intimate  relationship 
between  the  farm  home  and  the  farm  business,  all  these  things  must 
be  taken  into  account  when  planning  to  improve  the  home  surround- 
ings, not  only  the  house  lot  but  the  wliole  farmstead.  Before  any 
improvement  can  be  made  it  is  necessary  to  decide  the  working  and 
Uvmg  conditions  that  need  to  be  met  and  the  impression  which  it  is 
desired  that  the  home  shall  give. 

The  more  carefully  the  plan  is  worked  out,  the  less  likelihood 
there  is  of  unexpected  difficulties  arising  as  tlie  work  progresses.  It 
ia  appropriate  to  include  features  that  may  not  be  carried  out  for 
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several  years,  so  these  improvements  can  be  made  when  the  time 
conies  without  interfering  with  other  features  of  the  plan. 

When  an  established  place  is  to  be  improved  it  should  be  studied 
in  the  same  way  as  a  new  place,  forgetting  all  roads  and  structures 
except  possibly  the  largest  and  most  expensive  buildings;  even  these 
should  not  be  assumed  to  be  incapable  of  being  altered. 

In  planning  a  new  place  the  6rst  thing  to  be  considered  is  the 
approximate  location  of  the  principal  buildings,  with  the  space  they 
should  have  about  them  and  the  relation  of  that  space  and  of  the 
buildings  to  one  another.  Then  the  necessary  drives  and  walb 
should  be  located,  as  welt  as  all  service  features,  such  as  work  yards, 
laundry  yard,  and  gardens.  After  this  the  detailed  plans  of  the 
buildings  should  be  worked  out  to  conform  to  the  general  scheme, 
followed  finally  by  the  planting  suggestions.  To  prevent  difficulties 
it  is  necessary  to  plan  the  grounds  carefully  before  the  building  plans 
are  made  ana  then  make  the  building  plans  to  suit.  In  this  connec- 
tion it  is  essentia!  to  study  thoroughly  the  land  conditions  as  to  eleva- 
tion, slopes,  and  drainage  and  also  the  desirability  of  the  different 
Eoints  of  the  compass  as  exposures  for  the  important  rooms  of  the 
ome  or  for  facing  the  different  buildings  or  the  yards  adjoining 
them.' 

In  addition,  it  is  necessary  to  decide  whether  the  development  is 
to  be  simple  and  inexpensive  or  elaborate  and  pretentious,  and 
whether  the  greatest  possible  economy  of  funds  and  land  is  essential 
or  whether  a  liberal  expenditure  is  permissible. 

STYLE  OF  THB  DESIGN 

So  far  no  distinctive  type  of  American  farm  architecture  has  de- 
veloped, although  some  localities  have  evolved  characteristic  styles. 
It  may  be  expected  that  eventually  many  communities  will  develop 
their  own  styles  especially  suited  to  the  local  conditions.  There 
are,  however,  two  distinct  types  of  landscape  designs  that  are  well 
recognized,  the  informal  and  the  formal. 

Informal  design  in  landscapes  (figs.  3,  4,  5,  6,  10,  11,  and  12)  in 
its  purest  form  consists  entirely  of  irregular  curved  lines.  When 
straight  lines  or  regular  curves  do  appear  they  are  united  with  archi- 
tectural features,  such  as  buildings,  boundaries,  steps,  tennis  courts, 
and  formal  gardens.  Informal  design  is  economic^al  in  development, 
as  it  usually  can  be  made  to  conform  closely  to  existing  conditions, 
thus  reducing  grading  to  a  minimum.  It  can  be  maintained  with 
little  work. 

On  the  other  hand,  formal  design  in  landscape  (the  flower  gardens 
in  tigs.  3,  5,  and  24  and  the  plan  in  fig.  9)  is  composed  of 
geometrical  figures,  usually  symmetrical,^  and  always  balanced.'  It 
is  frequently  emphasized  by  architectural  or  sculptural  additions. 

>  F'or  fnrtlipr  Btudy  ol  IhU  phase  of  tbe  eubjoct  canBUlt  the  followloc  publicalian,  vblch 
shows  a  deelrable  arrHnij<>meiit  for  the  same  avt  of  bulldiatts  when  the  dtMilrable  ontlooli 
faces  pach  of  the  cardinal  points  of  (hp  compnss :  Bbttb,  M.  C.  and  IIumphbieb.  ff.  B. 
PI.AN.sisi;  THE  r-AKiiSTBAD.     U.  S.  Dtpt.  A^r.  FarmerB'  Bui.  1132,  24  p.  ItluB.      1920. 

' "  SfiDDiPtr]' "  Id  laadncape  dcalKQ  means  (hat  caih  piiri  on  one  aide  of  a  ct'Dinl  iili 
Is  eiacily  duplicated  on  the  other.     Each  half  of  the  dealRn  reflects  the  other  half. 

■"BiilBiice"  in  landKcapp  deatga  meanB  thHt  ihe  fenturen  on  each  side  of  an  ails  are  of 
equal  InlercHt.  tiut  not  QMrBsarlly  alike.  A  a jm metrical  dealKB  la  balBDced,  but  a  balMWl 
dealBn  np>'d  not  be  aymnii'trleal.  Tile  iiiIh  muRt  be  Id  rbe  center  of  the  interest  not  iwc- 
pssarily  In  the  center  of  the  deslKn.  A  large  aren  of  lawD  with  little  plantlne  on  one  sWe 
or  n  walk  may  he  baluDcetl.  tor  example,  by  a  smaller  area  ou  the  olber  II  It  contalu  Bon 
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In  general,  the  more  straight  lines  are  used  the  greater  is  the  for- 
mahty.  The  buildings  need  to  be  regularly  and  symmetrically  placsed 
and  appropriately  designed.  The  ground  must  be  graded  to  suit  the 
plan.  All  the  details 
tmth  of  grounds  and 
of  buildings  must  be 
carefully  worked  out 
to  conform  with  one 
another,  and  the 
upteep  must  be  of 
the  beet  continually. 
Formal  design  is  in- 
elastic, not  readily 
permitting  addi- 
tions, and  is  rela- 
tively expensive  in 
both  installation  and 
maintenance.  A  de- 
sign may  be  sym- 
metrical in  all  its 
parts  or  only  in  een- 
eral  outline  while 
the  derails  vary  on 
the  two  sides  of  the 
axis. 

In  general,  only 
informal  designs  are 
applicable  to  farm- 
steads except  in 
limited  garden  areas.  -  -  — 

Each     I^Ian     is     a       riavmm  l.—Plao  of  a  firiDBtrad  located  ueu  tlie  blgbwB^ 

study  in  itself,  and 

only  by  considering  the  conditions  to  be  met  can  a  successful 
one  be  made,  (Figs.  4  and  5.)  The  making  of  a  good  plan  of 
the  informal  style  is  not  difficult  if  the  effort  is  made  to  meet 


-"/IS 


existing  conditions  without  attempting  to  do  things  simply  for 
show. 

The  successful  plan  is  one  in  which  compromises  are  successfully 
made  to  give  a  livable,  workable  whole  with  an  appearance  of  modest 
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comfort.  On  most  farms  this  work  can  well  be  done  by  the  fanner 
and  his  family.  For  expensive  places  or  for  places  where  much 
grading  is  involved,  the  employment  of  a  landscape  designer  is 
usually  more  satisfactory  and  economical. 

If  the  plan  is  good,  much  can  be  accomplished  in  the  way  of 
improved  appearance  with  only  a  little  work  for  installation  and 
maintenance.  If  too  much  ground  is  included  in  the  farmstead  or 
if  the  design  is  made  too  intricate,  the  care  of  the  premises  will  be 

burdensome.  A  little 
ground  neatly  kept 
IS  more  attractive 
than  more  ground  not 
well  maintained.  On 
a  small  farm  2  acres 
can  often  be  made  to 
accommodate  the 
buildings,  with  fruit 
and  vegetable  gar- 
dens adequate  for  a 
small  family  (fig.  6), 
while  on  larger  places 
10  acres  or  more  may 
not  be  inappropriate. 
The  more  pretentious 
the  buildings,  the 
more  grountT  is  re- 
quired to  give  a 
proper  setting. 
'  Cramped  grounds 
dwarf  the  effect  Too 
much  ground  is  lui- 
desirable,  because  the 
care  required  is  out 
of  proportion  to  the 
needs. 

The  essentials  of  a 
good  design  for  a 
borne  are  that  the 
buildings  and  grounds 
shall  be  comfortable, 
»>••<?•'  convenient,  appropri- 

PiouM  6.— Plan  of  a  2-acre  famgtead  ate,      and      attractive. 

The  first  three  condi- 
tions should  be  solved  with  the  fourth  constantly  in  mind  so  that 
all  will  be  worked  out  together. 

If  a  formal  flower  garden  {figs.  3,  4,  and  24)  or  other  features 
that  require  special  attention  in  maintenance  are  desired,  the  grounds 
should  he  so  planned  tliat  these  may  be  added  after  the  other  por- 
tions are  developed  and  the  amount  of  care  necessary  to  maintain  the 
devel<«)ed  portions  has  been  determined  from  experience.  In  this 
way,  features  calling  for  special  maintenance  will  not  be  added  until 
Buflicient  labor  is  known  to  be  available  to  care  for  them  properly. 
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The  personal  tastes  of  the  members  of  the  family  should  determine 
very  largely  the  extent  and  character  of  the  development. 

LOCATION  OF  THE  BUILDINGS 

The  factors  that  should  determine  the  location  of  buildings  are 
(1)  access  to  a  good  highway,  (2)  possibility  of  protection  from 
objectionable  winds  or  the  utilization  of  desirable  ones,  (3)  practica- 
bility of  adequate  drainage,  (4)  a  sufficient  supply  of  good  water, 
and  (5)  desirability  of  outlook. 

The  construction  of  hard-surface  roads  in  the  open  country  la 
making  it  possible  to  get  to  and  from  town  at  all  times  of  the  year. 
This  is  important  for  both  business  and  pleasure.  The  exposure  is 
an  important  consideration  for  securing  the  comfort  of  the  family 
and  stock.  In  cold  countries  protection  from  the  winter  winds  is 
desirable,  and  the  location  of  the  most  used  rooms  should  be  on  the 
wannest  side  of  the  house,  while  in  warm  countries  the  house  and 
living  rooms  need  to  be  so  located  as  to  get  the  benefit  of  prevailing 
winds  during  the  hottest  months. 

If  at  all  possible,  the  house  should  be  so  located  near  good  trees 
that  their  shade  may  be  used  and  enjoyed  by  the  family  every  day 
during  the  summer.  It  takes  so  long  to  grow  good  trees  that  exist- 
ing ti-ees  should  be  cherished  and  utilized  to  the  fullest  extent. 

The  elevation  should  be  such  as  to  make  possible  thorough  drainage, 
even  though  it  may  be  desirable  to  keep  off  the  highest  ground. 
Under  no  circumstances  should  the  house  get  the  drainage  from  other 
buildings. 

In  a  ^illy  or  mountainous  country  the  site  should  provide  a  little 
level  land  immediately  adjoining  the  buildings,  especially  the  dwell- 
ing. This  is  necessary  both  lor  appearance  and  for  comfort  in 
living.  Where  such  a  setting  is  not  provided  the  house  is  likely 
to  ^ive  the  impression  of  being  about  to  slide  from  its  location, 
while  with  a  tittle  level  ground  close  by,  it  may  give  the  appearance 
of  fitting  closely  into  the  site.  In  the  case  of  a  side  hill  or  bank  house 
it  may  be  necessary  to  build  with  one  side  facing  on  a  higher  level 
than  the  other.  If  the  level  areas  are  of  reasonable  extent,  although 
at  different  heights  and  separated  from  each  other,  the  desired 
impression  may  still  be  given. 

The  rooms  used  most  shoyld  be  given  the  benefit  of  the  best 
views;  those  from  the  kitchen  as  well  as  from  the  livine  room  should 
be  attractive.  The  near  view  should  be  over  an  unbroken  lawn,  and 
there  should  be  some  object  of  interest  beyond.  If  there  are  no 
such  objects  in  the  general  landscape,  such  as  a  mountain,  a  water 
view,  a  woodland,  a  meadow,  or  an  extended  farm  view,  a  handsome 
tree  or  other  bit  of  near-by  landscape  may  be  available.  Lacking 
these  possibly  some  feature  may  be  created  on  the  place,  such  as  an 
attractive  group  of  shrubs,  wefl  placed  and  arranged  so  as  to  have 
something  of  interest  each  month. 

The  area  that  should  be  set  aside  for  the  house  lot  is  dependent 
on  many  factors.  The  larger  and  more  pretentious  the  house  the 
more  land  should  appear  to  be  with  it.  Though  it  may  be  necessary 
to  have  a  lawn  that  is  small,  it  is  frequently  possible  to  increa.'^e  the 
apparent  size  by  making  adjacent  areas  api)ear  to  belong  with  it. 
59751°— 29 2  CoOgIc 
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If  the  apparent  size  can  not  be  increased,  as  suggested  under 
"  Lawns,  it  should  be  at  least  possible  to  prevent  the  dwarfing  of 
the  appearance  by  growing  only  low  crops  in  the  near-by   fields. 


FlouBB  1. — A  farniBtcad  LoTlug  ti 


keeping  tall  crops  and  orchards  at  a  little  distance.     Where  this  js 

impracticable  the  area  of  the  home  lot  should  be  doubled  or  trebled. 

The  barns  should  be  properly  arranged  to  facilitate  the  farm 

work  and  be  accessible  to  the  road,  but  they  must  also  be  reasonably 


8  the  lawu  unbrofcen  1 


convenient  to  the  house  without  being  too  close,  prominent,  or 
obtrusive.  They  should  be  so  situated  with  respect  to  the  house  that 
tile  prevading  winds,  especially  during  those  seasons  when  the  doore 
and  windows  are  likely  to  be  open,  do  not  blow  from  the  barns 
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toward  the  house.    On  the  other  hand,  in  cold  climates  the  bam  as 
well  as  the  house  needs  protection  from  severe  winter  winds. 

Farther,  the  buildings  must  be  arranged  for  convenience.    The 
interior  of  the  house  and  its  connection  with  the  outside  features, 
whether  the  bams  or  the  public  road,  should  be  adapted  to  the 
everyday  life  of  the  family.     All  too  common  examples  of  inappro- 
priate farm  architecture  are  front  doors  that  are  never  used  except 
for  funerals,  and  parlors  that  are  so  seldom  used  that  when  they 
are  they  cast  a  reserve  over  the  whole  family.     Drives  and  wall^ 
to  such  front  doors  are  a  meaningless  formality  and  should  be  elimi- 
nated.    In  a  house  of  such  design  the  neighbors  usually  go  directly 
to  tlie  kitchen,  because  they  know  that  is  the  entrance  the  family 
uses,  and  the  life  of  the  family  is  so  far  from  the  front  door  that 
it  is  impossible  to  get  any  response  even  if  the  attempt  is  made.    A 
more  pleasing  and 
satisfactory  arrange- 
ment is  to  have  tne 
entrance  open  di- 
rectly on   the  part 
of    the    house    the 
family  uses.     (Figs. 
3  and  4.) 

The  entrance 
should  be  so  located 
as  to  be  easy  and 
natural  for  both 
family  and  visitors 
to  use.  The  ap- 
proaches to  it  should 
be  so  direct  that 
there  is  no  feeling 
of  being  taken  out 
of  the  way  in  fol- 
lowing the  roads  or 
walks  provided.  In 
such  an  arrangement 
the  entrance  and  approaches  are  naturally  used  in  accordance  with 
their  design. 

The  barns  should  be  at  a  little  distance  from  the  house,  but  close 
enou^  to  facilitate  the  work  to  be  done,  and  of  such  a  character 
architecturally  that  they  look  as  though  they  belonged  together. 
The  buildings  should  be  as  few  in  number  as  is  practicable,  or  at 
least  should  nave  the  appearance  of  being  a  uniiied  group  from  the 
prindpa^  viewpoints.  Such  results  can  w  brought  about  by  careful 
groupmg,  sometimes  even  building  them  around  a  courtj^rd,  or  if 
necessary  connecting  some  of  them  by  sheds  or  walls.  The  objec- 
tion to  close  grouping  is  the  danger  from  fire,  but  facility  in  doing 
the  work  may  be  an  offset  to  this.  A  number  of  small  unrelated 
buildings  gives  a  "cluttered  up"  appearance,     (Fig.  7.) 

WALKS  AND  DRIVES 

The  entrance  to  the  farmstead  from  the  public  road  should  be  so 
(    located  as  to  facilitate  direct  and  easy  access  to  both  house  and  b^^n 


10  FAHMEBS'  BUIJJITIN   1087 

and  make  the  approach  to  either  seem  natural  and  easy,  while  at  the 
-same  time  appearing  to  lead  primarily  to  the  house.  (Fig.  8.)  It 
should  be  direct,  but  as  a  rule  not  straight  toward  any  of  the  build- 
ings. (Fig.  9.)  Where  the  buildings  are  near  the  highway,  a  good 
plan  is  to  have  a  single  road  enter  the  grounds,  then  divide,  one  branch 
going  directly  to  the  bam  and  the  other  past  the  side  of  the  house. 
passing  near  the  main-entrance  door  (fig.  10),  thence  near  the  kitchen 
entrance,  rejoining  the  road  to  the  bam  in  such  a  way  that  the  traffic 
may  conveniently  pass  to  the  bam  or  return  to  the  highway  (figs. 
4,  6,  11,  and  12),  This  arrangement  of  a  double  road  is  to  permit 
traffic  to  reach  the  barn  without  passing  close  to  the  house,  while  not 
■  greatly  increasing  the  extent  of  road  surface.  The  approaches 
should  be  so  curved  as  to  permit  plantings  partially  to  hide  the  bams 
and  service  yards.     In  hilly  countries  the  lay  of  the  land  will  largely 

determine  whatmay 

'        be  done,  and  it 

correspondingly 

fives  opportunities 
or  variety  «f 
treatment. 

In  flat  countries 
the  problem  of  pro- 
viding an  approach 
is  not  so  difficult, 
but  it  requires 
thought  and  care 
to  have  it  conven- 
ient without  being 
commonplace  and 
uninteresting. 

Where  the  build- 
ings are  located  far 
from  the  highway, 
an  approach  from 
PiQDBB    10,— A   rerlwd   itnigB   for   an   approach   to   the      il      n,Jui;„   rnaH   to 
farniBtfad   shown  In   Plgura  9  ^"^    pUDUC    roau   lo 

the  group  of  build- 
ings become  necessary.  In  hilly  countries  this  will  often  need  to  be 
curved  in  order  to  avoid  objectionable  grades.  As  far  as  possible  the 
road  surface  should  be  kept  hidden  from  the  home,  but  on  approach- 
ing, the  visitor  should,  from  time  to  time,  get  glimpses  of  the  house 
and  should  feel  that  he  is  going  toward  it,  although  not  straight  at  it. 
In  a  flat  country,  especially  wnere  the  farms  are  all  laid  out  in  rec- 
tangles, the  approach  from  the  highway  should  be  straight  till  it 
reaches  the  farmstead  (fig.  12)  when  the  same  general  scheme  may  bo 
adopted  as  though  the  farmstead  were  located  directly  on  the  highway. 
A  long  strai{?nt  approach  road  is  made  more  effective  by  a  row  of 
trees  on  each  side  (fig.  13)  forming  a  vista  under  their  tops.  There 
should  be  some  attractive  object  to  which  the  eye  is  drawn  at  the  end 
of  the  vista,  such  as  a  beautiful  tree  or  a  clump  of  shrubbery.  It  is 
seldom  desirable  to  have  a  door  as  the  focal  point,  but  where  one  is 
used  it  should  be  an  entrance  door,  not  the  door  that  leads  to  the  lawns 
and  pleasure  grounds  of  the  family,  as  the  latter  should  have  more 
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privacy  than  could  be  given  a  door  fully  exposed  to  view  from  the 
main  approach.  Also  when  a  doorway  is  used  the  driveway  should 
swing  away  from  the  direct  approach  before  it  comes  too  close.  On 
the  other  nand,  ugly  or  uninteresting  objects  should  not  be  the 
terminus  of  such  a  vista.    (Fig.  14.) 

The  other  walks  and  roads  about  the  farmstead  should  be  as  few 
as  possible.  All  real  needs  should  be  met,  but  no  provision  should 
be  made  for  fancied  or  possible  ones.  If  .in  doubt,  leave  out  a  walk 
until  experience  shows  the  need  of  it. 

All  roads  and  walks  should  be  so  located  as  to  give  the  feeling  of 
leading  to  their  destination  without  unnecessary  turns.  This  does  not 
mean  that  they  must  be  straight.  They  might  be  slightly  curved  and 
yet  give  the  impre^ion  of  leading  to  the  desired  end.    Where  the 


PiouBS  IS. — A  isatiafrliis  renult  with  a  uligbtly  curved  roudwiiy,  u  ilevlatloa  of  not  more 
ihRD  Its  owu  wldtti 

distance  is  not  too  short  a  curved  walk  or  drive  usually  gives 
a  more  pleasing  effect  than  a  straight  one.  The  amount  of  curve 
need  not  be  great;  often  a  deviation  of  the  width  of  a  walk  or  drive 
(fig.  15)  will  answer,  while  one  and  one-half  times  its  width  will  be 
ample.  On  the  other  hand,  curves  should  not  be  too  abrupt,  and 
there  should  appear  to  be  a  reason  for  each.  Appropriate  plantings 
can  often  be  made  to  supply  this  reason,  and  tliey  are  always  useful 
in  supplementing  other  reasons.  In  a  rolling  or  hilly  country  the 
slope  of  the  land  can  usually  be  made  to  give  an  excuse  for  the  curves. 
Paths  and  roads  should  be  kept  as  nearly  out  of  sight  as  is  feasible. 
Where  practicable  to  concea!  them  by  construction  behind  knolls 
or  through  depressions,  this  should  be  done  if  it  does  not  interfere  too 
seriously  with  their  directness  and  if  good  drainage  can  be  provided. 
Plantings  of  trees  or  sbrul)s  may  also  be  used.  (Fig.  IG.)  Paths 
should  not  be  installed  where  established  roads  can  be  utiliztxl,,aven 
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though  it  may  take  extra  care  and  expense  to  keep  the  road  surface 
in  condition  for  the  dual  purpose  of  -walk  and  drive.  If  it  should 
not  be  practicable  to  beep  the  road  in  good  condition  for  foot  tri^c, 
of  course  a  separate  footway  would  need  to  be  developed,  but  it 
should  be  omitted  unless  really  necessary.  From  the  standpoint  of 
both  appearance  and  expense  of  upkeep,  the  fewest  possible  drives 
and  walks  should  be  provided,  A  little-used  walk  or  drive  is  usually 
as  troublesome  and  as  expensive  to  keep  up  as  a  much-used  one,  as 
it  will  grow  full  of  weeds  and  will  wash  wnether  used  or  not. 

The  entrance  from  the  highway  should  largely  reflect  and  suggest 
the  character  of  the  farmstead.  The  less  formality  there  is  in  the 
farmstead  the  less  there  should  be  at  the  entrance.  Some  special 
treatment  is  necessary,  however,  to  attract  attention  to  it  and  set  it 
apart  from  the  rest  of  the  boundary  and  to  invite  entrance,  at  least  to 
the  extent  of  inciting  the  wish  to  enter  in  those  who  pass.    The  char- 


e  Figure  16  for  anoIbpT  view 

acter  of  this  special  treatment  must  so  nearly  correspond  with  the 
lest  of  the  treatment  of  the  farmstead  that  it  can  be  united  with  it 
without  an  abrupt  change  of  style  at  any  point.  The  transition  from 
a  heavy  stone  or  brick  post  to  a  barbed-wire  fence  is  difficult  unless 
the  size  of  the  farmstead  is  such  that  there  is  sufficient  distance  to 
make  the  transition  gradually.  If  the  post  is  flanked  by  a  wall  of 
the  same  material  that  ultimately  becomes  the  same  height  as  the 
fence,  and  the  fence  and  wall  are  covered  with  vines  for  a  consider- 
able distance  on  each  side  of  the  joining,  a  successful  transition  can 
be  accomplished.  Such  a  wall,  however,  is  inappropriate  unless 
fauilt  of  native  stone  in  evidence  in  fences  or  buildings  in  the  neigh- 
borhood or  else  like  the  stone  or  brick  clearly  evident  in  some  portion 
of  the  buildings. 

The  design  of  the  wall  al.so  has  an  important  bearing  on  its  appro- 
priateness. The  wall  of  native  stone  in  Figure  17  is  appropriate  and 
attractive.     Figure  18  also  shows  a  good  entrance  for  its  location,  but 
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one  that  'would  be  most  inappropriate  were  it  not  for  the  heavy  back- 
ground of  trees.  The  wall  is  good  and  is  well  covered  with  vines. 
The  posts  would  be  too  heavy  as  well  as  too  tall  in  most  situations. 
The  wall  in  Figure  19  is  so  foiuial  that  it  should  be  used  only  with  a 
formal  land^^cape,  and  then  only  when  the  buildings  are  of  a  similar 
checkered  design. 

Plants  can  be  much  more  easily  arranged  to  emphasize  an  entrance 
without  overdoing  it  than  can  architectural  features.  Entrance 
plantings  may  either  be  formal,  such  as  hedges  (fig.  8)  or  regularly 
placed  specimens  or  clumps,  or  they  may  be  altogether  informal 
and  irregular  (fig.  20). 

As  with  all  other  details  of  the  farmstead,  development  at  the 
entrance,  whether  primarily  of  plants  or  of  other  material,  must 
be  appropriate  in 
size,  s  h  a  p  e,  and 
kind.  Especially 
with  plants  there  is 
a  wide  latitude  of 
possibilities  that 
may  be  appropriate, 
but  the  limits  must 
not  be  exceeded  if  a 
fitting  result  is  to  be 
obtained. 

As  a  rule,  farm 
roads  will  be  made 
of  the  natural  soil 
ami  should"  be  well 
crowned  and  pro- 
vided with  good 
gutters  with  Uberal 
outlets.  In  most 
parts  of  the  United 
States  little-used 
roads  and  many 
paths,  even  though 
much  used,  can  be 
covered  with  turf 
and  mowed,  like  the 

lawn.    If  the  road  is  fiqubb  21.— a  tint  gutter 

used     sufficiently    to 

cause  ruts,  soil  can  be  brought  to  fill  them.  Where  a  more  resistant 
surface  is  needed  for  a  short  time  each  season,  stones  2  inches  in  size 
or  larger  may  be  mixed  with  good  soil,  and  6  or  8  inches  of  the  sur- 
face 01  the  road  may  be  formed  of  that  material.  Grass  will  grow 
in  the  soil,  and  the  stones  will  not  permit  a  cutting  up  of  the  roadbed 
or  the  permanent  destruction  of  tlie  grass.  The  grass  tops  may  be 
worn  off  by  the  traffic,  but  the  roots  will  push  out  again  after  the 
wear  ceases.  Turf  gutters  (fig.  21)  may  oe  found  satisfactory  for 
road  and  walk  drainage  in  all  sections  where  there  is  sufficient  mois- 
ture to  maintain  turf  growth.  To  be  successful,  no  ridge  or  shoul- 
der should  be  permitted  between  the  turf  and  the  road.  Some  mate- 
rial always  collects  in  the  gutter,  gradually  raising  it,  so  that  every 
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few  years  it  is  desirable  to  lift  the  sod,  remove  some  of  the  dirt  under 
it,  and  relay  it.  Although  this  may  seem  like  a  good  deal  of  a  job. 
it  will  probably  have  to  be  done  so  infrequently  as  to  prove  one  oi 
the  most  economical  ways  of  maintaining  a  gutter. 

Where  an  artificial  road  surface  is  needed,  it  should  be  as  incon- 
spicuous in  color  as  possible.  Cinders  are  one  of  the  most  desirable 
private-road  surfacings.  both  on  account  of  the  color  and  because  of 


good  road-making  qualities.  Oyster  shells,  crushed  limestone,  con- 
crete, and  light-colored  brick  each  have  an  objectionable  color,  con- 
trasting too  strongly  with  the  normal  green  of  country  surroundings. 
Stone  with  dark  asphaltic  oil  or  concrete  colored  by  lampblack  is 
pleasing  in  appearance. 

Turf  does  not  make  a  good  surfacing  for  footways  that  are  much 
iised  in  wet  weather,  especialljj  if  used  when  frost  is  coming  out  of 
the  gi-ouncl.     For  such  conditions  nothing  is  more  attractive  than 
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flat  stones  placed  in  the  turf  with  the  grass  growing  between  them 
(fig.  22),  out  they  need  to  be  set  low  enough  to  permit  the  lawn 
mower  to  pass  over  them.  If,  however,  a  cement  walk  is  necessary, 
a  dark  color  should  be  given  it  by  the  free  use  of  lampblack,  while 
cruslied-stone  walks  can  be  held  together  and  be  more  suitably  colored 
by  using  some  asphalt  or  coal-tar  preparation. 

SERVICE  FEATURES 
Pi'ovision  must  be  made  for  features  that  facilitate  the  work  of 
the  farm  or  increase  the  comfort  of  living.  These  include  s\ich 
things  as  work  yards,  storage  yards,  and  cattle  yards  about  the  bams, 
an  ice  house  or  a  place  for  a  mechanical  refrigerator,  fuel  storage, 
and   laundry   yard   near  the   house.      Fruit,   vegetable,   and   flower 


PiouBB  23. — A  comltloei]  vegetable  uutl  floirer  uBrdeii  conveDli'tii  ■□  tbe  botiie.  Tills 
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gardens  should  also  be  provided.  Such  features  may  be  so  arranged 
as  to  serve  the  needs  without  being  unduly  conspicuous.  One  feature 
frequently  over-looked  is  provision  for  the  delivery  of  the  fuel  supply 
near  the  place  where  it  is  to  be  used  from  roads  arranged  for  other 
purposes.     Failure  to  provide  this  is  a  continual  cause  of  vexation. 

Wherever  possible,  buildings  for  several  purposes  should  be  united 
or  be  so  located  as  to  appear  as  one  rather  than  multiply  the  number 
of  buildings,  as  a  large  number  of  small  apparently  unrelated  build- 
ing detracts  greatly  from  the  appearance. 

The  fruit  and  vegetable  gardens  for  growing  cut  flowers  for  in- 
door decoration,  as  well  as  the  ornamental  flower  garden,  are  part 
of  the  farmstead  and  should  be  used  in  its  setting.  They  will  be 
pleasing  in  appearance  if  properly  placed,  well  laid  out,  well  culti- 
vated, and  kept  neat.  They  should  be  located  so  they  are  convenient 
to  the  house  (fig.  23) ,  but  usually  not  between  the  hoii^e  imd  the  road 
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or  at  any  other  point  where  they  will  detract  from  the  view  of  the 
farmhouse  from  the  highway.  A  partial  hiding  of  them  by  orna- 
mental plantings  may  often  so  reduce  their  conspicuousness  in  an 
otherwise  undesirable  place  as  to  mttke  them  a  pleasing  part  of  the 
picture.  They  should  be  arranged  so  that  they  can  be  efficiently 
cultivated,  preferably  by  horsepower,  as  two  essentials  of  an  attrac- 
tive farmstead  are  neatness  and  the  evidence  of  cultural  success. 
The  accomplishment  of  these  should  be  made  as  easy  as  practicable 
without  unduly  sacrificing  the  decorative  possibilities.  The  more 
ornamental  the  garden  is  designed  to  be,  the  greater  the  care  required 
in  its  culture  and  maintenance.  The  careful  placing  and  arranging 
of  fruit  and  vegetable  gardens,  however,  should  not  be  made  an 
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excuse  for  omitting  a  flower  garden,  even  though  it  has  to  b«  ajjlnll 
one.  Occasionally  it  may  be  combined  with  the  vegetable '  V  flie 
fruit  garden. 

An  ornamental  garden,  whether  devoted  to  flowers,  vefjetables,  or 
fruits,  is  in  the  nature  of  a  transition  from  the  formalities  of  the 
house  to  the  informalities  of  the  lawns.  Its  purpose  and  use  should 
be  largely  that  of  an  outdoor  room.  It  may  be  either  formal  (fig. 
24)  or  informal,  but  in  either  case  it  should  be  regarded  as  part  of  the 
house  and  its  activities,  not  as  its  principal  setting.  It  comes  closer 
into  the  family  life  if  it  is  on  the  side  of  the  house  away  from  the 
public  entrance  and  near  to  the  living  porch,  so  that  it  is  easily  en- 
tered from  tlie  porch.  It  should  be  included  whenever  the  family 
tastes  and  circumstances  permit  the  expenditure  of  the  extra  labor 
involved. 

Such  a  garden  may  be  simple,  involving  little  work,  or  it  may  be 
elaborate.  It  should  be  the  most  definite  expression  of  the  family 
tastes.  A  place  for  such  a  garden  shoidd  be  provided  on  the  plan, 
but  it  may  De  left  in  lawn  until  the  time  cumcs  for  its  development. 

.;lc 
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Probably  the  greatest  enjoyment  of  such  a  garden  comes  in  its 
gradual  making.  Within  the  shrubbery  borders,  walks,  arbors,  seats, 
a  tiununer  house,  or  a  pool  may  be  incorporated.  Here  personal  taste 
may  find  free  expression  with  less  restraint  from  surrounding  condi- 
tions than  in  any  other  part  of  the  grounds. 

Flowers  about  the  house  are  to  beautify  the  grounds;  therefore  to 
depend  on  such  flowers  for  cutting  is  to  defeat  the  purpose  for  which 
they  are  intended.  Although  flowers  may  at  times  be  cut  from 
i![eneral  plantings  or  from  an  ornamental  flower  garden  without  in- 
jury or  detriment,  yet  such  plantings  should  not  be  regarded  as  the 
legitimate  source  of  cut  flowers  nor  shouki  cuttings  be  permitted  to 
such  an  extent  as  to  mar  the  appearance  of  the  plantings  as  a  whole. 
Most  of  the  flowers  for  cutting  for  indoor  decoration  should  be  grown 
especially  for  that  purpose,  either  in  rows  in  the  vegetable  garden, 
where  they  can  be  cultivated  by  horse  tools,  or  in  their  own  garden, 
which  also  should  be  arranged  for  economical  cultivation. 


Lawns  are  the  background  or  foundation  against  which  ail  the 
details  are  viewed.  Thev  should  be  in  as  large  and  unbroken 
stretches  as  possible,  as  this  produces  a  pleasing  effect,  tending  to 
^ve  an  impression  of  great  extent  and  also  making  them  easier  to 
maintain.  The  borders  should  be  irregular  (fig.  25),  for  an  irregular 
outline  increases  the  apparent  size  of  the  grounds  by  not  revealing 
at  one  glance  their  actual  limits,  the  depth  of  all  the  bays  are  not 
visible  from  any  point,  curiosity  is  aroused  as  to  what  may  be  in  the 
hidden  places,  and  thus  the  grounds  are  made  more  interesting. 

The  surface  of  the  lawn  should  be  smooth  enough  to  permit  the 
easy  running  of  the  lawn  mower,  but  many  of  the  natural  undula- 
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tions  should  be  kept,  and  if  the  surface  is  inclined  t<»  be  flat  some 
effort  might  be  expended  to  increase  them  slightly.  Steep  banks  are 
objectionable,  as  they  are  more  difficult  to  maintain  than  moderate 
slopes.     Wherever  it  is  necessary  to  have  changes  in  grade,  an  effort 


should  be  made  to  accomplish  it  in  the  most  natural  manner  prM- 
ticable.  If  at  all  possible  this  should  be  by  using  a  double  cnrv^ 
known  to  carpenters  and  landscape  designers  as  an  "ogee,"  whlcA 
consists  of  a  convex  surface  for  tlie  upper  part  of  the  slope  and  t 
concave  surface  for  the  lower  part.  Such  curves  may  be  either 
short  and  slinrp  (Kg.  26)  or  long  and  Hat  (fig.  27).     C.OO*^lc 
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Where  banks  similar  to  those  on  railroad  cuts  or  fills  are  necessary 
they  should  be  held  in  place  by  embedding  rocks  in  the  surface 
(fig.  28)  when  stone  is  available,  and  planting  among  the  stones,  or 
by  setting  out  shrubs  or  vigorouH  vines  (fig.  29). 


&  bank  b«ld  by  viDea 
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Plane  surfaces,  either  flat  like  a  table  or  on  a  slope  like  a  roof,  are 
not  desirable  except  in  formal  gardening. 

The  best  lawn  cover  for  the  region  should  be  used,  even  if  it  re- 
quires a  little  more  care  to  establish  it.  In  most  parts  of  the  United 
States  this  is  grass.  In  a  few  places  other  ground  covers  must  be 
used  unless  great  care  can  be  given  the  lawn. 

Lawns  should  be  of  sufficient  size  to  give  an  ample  setting,  espe- 
cially for  the  house.  If  well  placed,  2,5X)  or  3,000  square  feet  nuy 
answer  all  purposes,  although  much  more  space  is  better.  The  ap- 
parent size  of  a  lawn  may  often  he  material^  increased  by  having  a. 
pasture  adjoining  it  and  separated  by  the  most  inconspicuous  fence 
possible,  located  in  the  least  obtrusive  position.  (Fig.  30.)  By  care 
in  scattering  manure  from  time  to  time  in  order  to  prevent  the  grass 
from  growing  in  clumps,  and  by  cutting  weeds  or  grasses  that  tend 


to  grow  in  bunches,  such  a  pasture  may  be  made  a  very  attractive 
extension  of  the  lawn,  especially  if  it  is  provided  with  a  few  clumps 
of  fine  trees. 

If  the  surface  of  the  lawn  is  made  reasonably  smooth  and  it  has 
been  gradf^d  so  that  there  are  no  steep  banks,  keeping  the  grass  cut 
should  be  a  comparatively  easy  matter.  The  finest  turf  is  obtained 
by  cutting  with  a  lawn  mower  every  5  to  10  days,  depending  on  the 
season,  A  small  area  can  be  cut  with  a  hand  mower  or  a  larger 
one  with  a  horse-drawn  mower.  If  the  time  necessary  to  keep  a  turf 
smoothly  shaven  is  felt  to  be  greater  than  is  justifiable,  an  ordinary 
field  mowing  machine  may  be  used  from  once  in  two  weeks  to  two 
or  three  times  in  a  season. 

If  cut  every  two  weeks,  it  may  be  possible  to  permit  all  clippinea 
to  remain  on  the  ground.  If  cut  less  frequently  the  clippings  will 
probably  have  to  be  removed  after  each  mowing.     Animals  should 
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not  be  turned  on  the  lawn  to  graze,  as  they  will  be  likely  to  eat  and 
trample  the  shrubbery  as  well  as  the  grass.  It  is  best  to  make  a  clear 
distinction  between  a  lawn  and  a  pasture  extension. 

ARRANGEMENT  OF  PLANTINGS 

Although  the  discussion  of  planting  is  loft  until  last,  it  is  not 
because  it  is  of  least  importance  in  the  development  of  an  attractive 
farmstead  but  rather  to  make  more  clear  its  true  function.  There 
is  a  widespread  lack  of  appreciation  of  the  importance  of  the  matters 
already  discussed,  and  a  corresponding  feelinp  that  no  matter  how 
IK>orly  arranged  and  designed  a  place  may  be  it  can  be  made  beauti- 
ful by  a  few  flower  beds  properly  located.  This  idea  of  the  power 
of  plants  to  beautify  is  not  entirely  erroneous,  but  it  is  certainly 
exaggerated.  Although  they  can  greatly  soften  grave  faults,  they 
can  not  hide  them.  While  even  a  well-designed  farmstead  is  bare 
and  unattractive  (fig.  1)  until  properly -united  by  plantings  of  trees, 
juiibs,  and  flowers  (fig.  2),  on  tlie  other  hand  plants  may  he  so 
poorly  arranged  that  they  fail  to  add  as  much  to  the  appearance  as 
tIkeT  might. 

Plant  arrangement  as  well  as  design  of  the  grounds  may  be  either 
fixnnal  or  informal.  Formal  planting  is  the  arrangement  of  plants  in 
r^^ular  order,  either  in  straight  lines  or  in  balanced  geometrical  de- 
^eos.  This  is  true  whether  the  effect  is  produced  from  the  regular 
pmcing  of  individual  plants  or  by  massing  several  specimens  of  a 
Kind.  Such  planting  is  appropriate  only  in  a  formal  design,  which  " 
tm  farmsteads  would  be  in  connection  with  long  straight  approaches 
or  in  formal  gardens. 

Informal  planting  is  the  arrangement  of  plants  irregularly,  more 
or  less  in  the  manner  in  which  they  are  found  in  native  woodlands 
and  thickets,  and  they  may  be  used  singly  or  in  groups  of  any  size 
with  any  number  of  kinds.  Planting  of  this  kind  is  appropriate  with 
either  a  formal  or  an  informal  design  and  is  especially  adapted  to 
farmsteads  and  home  grounds. 

In  formal  plantings  all  the  plants  must  be  set  and  trained  to  con- 
form to  the  design  (figs.  6  and  24),  while  informal  plantings  should 
be  placed  irregularly  and  trained  to  bring  out  the  individual  charac- 
teristics of  each  variety,  so  that  the  result  may  be  as  varied,  graceful, 
and  natural  as  possible. 

TREES 

Trees  are  of  great  importance  in  giving  an  attractive  appearance 
to  the  farmstead  as  well  as  in  making  it  a  more  comfortable  place  in 
which  to  live.  They  should  be  planted  with  the  possibihtics  of  this 
twofold  use  clearly  in  mind.  In  most  of  the  country  north  of  the 
fortieth  parallel  there  is  need  of  protection  from  the  cold  northwest 
winds  of  winter  and  also  of  shade  aljout  the  buildings  in  summer. 
To  meet  the  former  requirement,  groups  or  clumps  of  trees  should 
be  so  located  that  they  break  the  force  of  these  objectionable  winter 
winds,  while  at. the  same  time  they  occupy  the  lea.st  i>ossible  area  of 
tillable  land.*    In  hilly  regions  many  farm  buildings  are  built  in  the 
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lee  of  a  rise  of  ground  or  close  against  the  side  of  a  hill,  so  that  there 
is  less  need  of  belter  planting.  Such  plantings  are  more  effective  if 
made  largely  of  evergreen  trees,  especially  those  which  normally  hold 
their  lower  limbs.  Where  shelter  is  needed  it  should  be  so  located 
with  respect  to  the  buildings  that  the  trees  will  not  only  give  the 
needed  protection  but  also  form  a  background  or  setting  for  the 
buildings  from  as  many  points  as  possible.  In  addition  to  the  treea 
providing  the  shelter,  smaller  flowering  trees  can  be  used  in  front  to 
give  an  added  interest.  In  other  large  areas,  particularly  in  the 
western  part  of  the  country,  where  protection  is  needed  from  diying 
southwest  winds,  a  similar  use  can  be  made  of  shelter  plantings. 

Shade  trees  should  be  located  having  in  mind  first  their  value  as  a 
setting  for  the  building  and  then  the  desirable  points  at  which  to 


FiauH*  31.— Treea  partially  biding  a  bouse  (rout 

provide  shade,  as  they  will  give  shade  wherever  they  are  set,  but  will 
make  a  good  setting  only  when  properly  placed.  A  sufficient  num- 
ber of  trees  should  be  used,  however,  to  make  enough  shade  to  invite 
to  outdoor  life  near  the  house.  They  should  not  be  planted  directly 
in  front  but  should  be  placed  somewnat  to  each  side  so  as  to  make  a 
frame  through  which  a  view  of  a  portion  of  the  front  is  obtained, 
and  so  that  when  they  are  grown  they  partially  shade  the  house  with- 
out entirely  covering  the  front.  A  common  fault  is  to  plant  too  many 
trees  and  plant  them  so  close  to  the  house  that  the  shade  is  too  dense 
and  keeps  out  all  the  sunshine  and  much  of  the  air.  For  this  reason 
as  well  as  for  the  sake  of  appearance  it  is  desirable  that  the  trees  be 
so  planted  that  at  maturity  their  branches  will  not  meet  across  the 
front  of  the  house.    (Fig.  31.) 

It  is  usually  desirable  to  have  a  large  shade  tree  or  trees  some- 
where near  the  southwest,  corner,  as  protection  is  most  needed  from 
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the  mid-afternoon  sun.  This  maj^  brine  them  to  the  rear  of  the 
house  as  a  background  (fig.  32)  instead  of  as  a  screen  in  front. 
■Kot  only  should  a  portion  of  the  front  be  seen  from  the  principal 
viewpoint,  but  there  should  be  an  open  lawn  as  a  foreground.  This 
lawn  may  be  bordered  on  either  side  by  plantings  of  trees  or  shrubs, 
or  both,  depending  on  its  size  and  the  character  of  the  development. 
If  the  lawn  extends  to  the  road,  this  side  may  also  have  trees,  under 
the  branches  of  which  views  of  the  house  mav  be  obtained.  If  the 
house  is  so  far  from  the  road  that  the  lawn  does  not  extend  across 
the  intervening  space,  it  is  usually  inadvisable  to  inclose  the  road 
side  of  it  with  trees,  no  matter  how  large  it  may  bo,  as  that  would 
entirely  hide  the  house  from  what  would  naturally  be  the  principal 
viewpoint.  Although  it  is  desirable  partially  to  hide  the  outlines  of 
all  the  buildings,  it  takes  from  the  interest  to  have  them  completely 


FIUUBB  32. — Trees  at  the  back  of  the  bauac  torm  a  frame 

hidden.  It  may  be  advisable  to  have  some  trees  on  the  road  side  of 
such  a  lawn,  but  liberal  vistas  should  be  kept  open,  so  that  some  good 
views  of  the  house  are  obtained. 

The  house  and  its  surroundings,  as  the  home  center  and  the  most 
important  unit  of  the  farmstead  group,  has  been  emphasized  in  thirf 
discussion,  but  the  barns  and  other  buildings  also  need  to  be  partially 
hidden.  If  they  have  been  well  located  and  planned,  a  little  judi- 
cious planting  of  trees  and  shrubs  will  so  modify  their  appearance 
that  they  will  not  overshadow  the  house  even  though  they  are  much 
larger. 

It  must  be  recognized,  however,  that  this  is  not  as  easy  to  accom- 
plish without  interfering  with  other  vital  considerations  as  in  the 
planting  about  the  house.  For  example,  with  dairy  and  stock  barns 
it  is  not  possible,  as.a  rule,  to  plant  close  to  the  south  side,  because  of 
shading  the  yards  in  winter,  thus  depriving  the  cattle  of  the  full 
sunshine  and  also  possibly  making  the  yard  a  mudhole.     In  many 
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CHWtH  llic  Kouth  is  the  principal  viewpoint.  Sometimes,  l*^''*!^"' 
liiu-H  call  bc!  p!ant«<l  to  overhang  the  corners  of  the  barn  (fig.  33) 
III;  if  it  JK  not  too  high,  can  be  behind  it,  partially  framing  it  in  foh- 
iiKi'.  Ili-re,  again,  care  must  be  used  Doth  in  selecting  varieties 
uriil  in  phicing  them  so  that  the  tops  will  not  interfere  with  haolii^ 
ii)  hay  anil  ^rain  or  the  trunks  interfere  with  other  necessary  work. 
I'liddiMiks  aio  needed  on  nearly  all  farms,  and  the  inclusion  of* 
f<'w  ti-ecH  in  the  lot  is  helpful  to  the  stock.  When  such  paddocks 
ciiri  Iw  heated  between  the  bams  and  the  road  the  appearance  of 
lhi<  huihlinpt  can  be  greatly  improved,  while  at  the  same  time  the 
tnml  is  fiillv  utilized.  Orchards  frequently  can  bc  planned  to  help 
in  Ihe  problem.  It  is  not  always  easy  to  find  the  right  solution,  but 
when  it  is  once  realized  that  a  barn  unsupported  by  greenery  is  as 
mitcli  a  blot  on  the  landscape  as  a  house  so  located,  efforts  ^ij^.^e 
iiittde  Ut  bring  nlwut  a  l)etter  condition.  The  planting  should  not  hide 
Ihe  hnihUnjiH  entirely  but  should  make  tiiera  less  obtrusive  by  par- 
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Except  in  the  extreme  South,  on]y  deciduous  trees  should  be  used 
for  shade  close  to  buildings,  so  that  all  the  light  possible  will  be 
available  during  the  winter,  though  at  a  distance  of  75  to  100  feet  or 
more  evergreen  trees  can  be  usea  either  in  some  of  the  groups  pro- 
vided for  shade  or  in  the  screen  plantings.  A  few  evergreen  trees 
or  shrubs  add  materially  to  the  attractiveness  of  plantings  in  winter. 


A  farmstead  with  trees,  without  the  addition  of  shrubs  and  vines, 
will  still  appear  bare  and  unfinished.  Besides  having  a  portion  of 
their  tops  hidden  by  foliage,  the  farm  buildings  also  need  to  have 
much  of  their  foundation  hidden.  The  lines  of  a  building  are  mostly 
straight  and  formal.  To  make  these  a  part  of  an  informal  picture 
it  is  necessary  to  have  the  straight  lines  broken  and  disguised  aa 
much  as  possible.  For  this  reason  it  is  desirable  to  put  masses  of 
shrubs   of  different  heights  and  widths  at  various  points  around 


FIOVBB  84, — BuimiDES  look  appropriate  wbea  tl 
Addlllonnl  tiecs  ore  needed  near  Qte  In 

the  foundations  (fig.  34)  so  as  to  hide  and  modify  the  straight 
lines  instead  of  drawing  attention  to  them.  On  the  other  hand, 
portions  of  the  foundation  should  be  left  exposed,  and  the  lawn 
should  be  carried  direstly  to  these  so  that  the  buildings  will  appear 
to  be  supported.  Success  in  planting  is  achieved  when  the  buildings 
appear  as  though  they  belonged  to  the  place  and  fitted  naturally 
together  and  into  the  landscape.  This  is  oest  accomplished  by  hav- 
ing them  rest  in  a  mass  of  trees  and  shrubs  (fig.  34),  while  standing 
firmly  on  visible  foundations.  The  corners  are  usually  convenient 
places  to  plant  with  tall  broad  clumps,  and  these  may  often  be 
extended  into  the  lawns  for  a  considerable  distance.  Angles  formed 
by  porches,  by  steps,  or  by  an  ell  of  the  building  are  other  points 
frequently  utilized  for  such  groups.  Tall  groups  often  may  be 
used  also  against  wide  places  between  windows,  while  only  low 
ones  may  be  used  under  windows.  Care  must  be  taken  not  to  have 
the  different  groups  too  much  alike  in  breadth,  height,  and  texture 
of  foUage,  or  m  "  expression,"  as  it  is  called. 
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To  emphasize  the  feeling  that  the  house  belongs  to  the  surroundings, 
the  appearance  of  definite  boundaries  to  the  lawns  should  be  avoided 
as  much  as  possible.  On  most  farms  it  is  necessary  to  limit  rather 
definitely  the  pround  devoted  to  the  home,  but  this  limitation  should 


Fioniti  35. — A  barn  as  Btea  from  tbc  rront  door  of  a  farm  bom? 


FioUBB  36. — The  same  barn  shown  In  Figure  35  as  seen  elsht  years  later 

not  be  made  any  more  emphatic  than  can  be  helped.  As  already  sug- 
gested, it  is  often  possible  to  have  a  pasture  or  a  meadow  adjom 
tlie  lawn  with  an  mconspicuous  fence  between.  Another  help  to 
this  impression  is  to  disguise  the  actual  boundaries  by  irregular  plant- 
ings along  them.     Where  it  is  possible,  distant  views  or  near-by 
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landscapes  should  be  made  to  appear  as  though  they  were  a  part 
of  the  grounds.  Much  can  be  accomplished  to  this  ena  by  the  proper 
location  of  trees  and  shrub  groups  on  the  boundaries  of  the  home 
lot.  Openings  should  be  left  in  the  plantings  to  expose  desirable 
Tiews  from  the  windows  of  the  moat  used  rooms,  porches,  or  portions 
of  the  lawn,  and  plants  of  suitable  size  and  height  should  be  used 
to  hide  the  less  desirable  outloolis.  If  there  be  a  broad  view,  it  is 
usually  made  more  interesting  by  being  divided  into  parts,  as  SO", 
or  one-twelfth  of  the  circumference  of  a  circle,  is  about  as  much  as 
the  eye  can  see  at  one  time,  and  this  is  as  much  as  should  be  in- 
cluded in  a  single  view  of  a  distant  landscape.  If  it  is  necessary 
to  inclose  the  home  lot,  the  most  inconspicuous  wire  fence  possible 
b  desirable,  although  sometimes  a  fence  covered   with  vines  or  a 


hedge  is  better.  As  fences  or  hedges  accentuate  the  boundaries,  they 
usually  should  be  avoided,  and  when  used  they  should  be  made  to 
attract  as  little  attention  as  possible.  Their  tendency  is  to  give 
a  "penned-up"  feeling  rather  than  the  feeling  of  freedom  that 
especially  should  be  associated  with  the  country  home.  Sometimes, 
however,  a  screen  is  needed  to  give  privacy.     (Figs.  35  and  36.) 

Shrubbery  is  also  used  to  help  outline  the  course  of  walks  and 
drives  and  give  an  apparent  reason  for  turns  (figs.  3,  5,  6,  10,  and 
12),  and  to  make  the  surface  less  conspicuous  by  hiding  it  from  many 
points.  Such  shrubbery  must  not  be  so  high  as  to  hide  traffic  at  the 
intersection  of  walks  and  roads. 

Besides  being  used  on  the  boundaries  to  screen  less  desirable  views, 
shrubs  are  also  useful  as  screens  within  the  grounds  either  to  hide 
(Ajectionable  views  or  to  give  privacy.     It  is  sometimes  well  to  shut 

,  Cooglc 
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off  views  between  the  barns  and  the  house  (figs.  35  and  36)  or  be- 
tween buildings  and  the  highway  (figs.  37  and  38),  or  eren  to  give 
privacy  to  a  work  yard  or  a  flower  garden.  Shrubs  will  often  do  as 
well  as  trees  for  a  low  windbreak.  Besides  the  utilitarian  screening 
just  outlined,  interest  may  be  added  by  partially  hiding  one  part  of 
the  grounds  from  another,  simply  to  pique  curiosity.  If  the  whd£ 
of  an  object  is  seen  at  one  time  curiosity  is  satisfied  and  interest  in  it 
is  gone,  out  if  part  is  hidden  it  invites  exploration.  (Fig.  39.)  Nar- 
rower plantings  on  either  side  of  such  points  will  leave  bays  whose 
depths  can  not  be  seen  without  further  inspection.  In  the  same  way 
a  clump  may  be  used  occasionally  to  excite  interest  by  partially  hid- 
ing a  portion  of  the  grounds.  Not  many  such  groups  can  ordinarily 
be  used.     There  is  (£nger  of  dwarfing  the  apparent  size,  especially 
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on  small  grounds,  unless  great  care  is  observed  in  so  locating  shrubs 
that  they  do  not  obstruct  what  would  otherwise  be  good  vistas. 
Clumps  must  have  some  apparent  connection  with  other  plantings 
and  should  seem  to  be  a  part  of  border  plantings,  of  base  plantings, 
or  of  plantings  along  the  drives  and  walks.  A  bed  alone  in  the 
middle  of  a  lawn  detracts  from  the  appearance  instead  of  adding  to  it. 
An  individual  plant  seldom  can  be  used  to  advantage.  Where  s 
small  mass  is  desired  and  a  shrub  has  the  size  and  habit  required  to 
fill  that  particular  need,  then  a  single  specimen  may  be  used.  Occa- 
sionally a  shrub  can  be  set  just  in  front  of  massed  plantings  in  order 
to  give  a  variety,  but  as  a  rule  this  result  can  be  obtained  better  by 
combining  the  shrubs  differently  in  the  groups. 

OTHER  PLANTS 

Vines  are  aniong  the  most  useful  plants  for  "  tying  "  buildings  to 
their  surroundings.     There  is  a  freedom  and  grace  about  their  growth 
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thab  helps  to  relieve  the  formality  of  buildings  or  fences  better  thaix 
almost  any  other  plants  (fig.  2),  but  care  in  their  selection  is  neces- 
sary. They  are  also  appropriate  on  fences,  arbors,  and  pergolas,  or 
on  summer  houses  connected  with  the  pleasure  grounds  or  outdoor 
living  sections  of  the  grounds. 

Besides  the  plants  already  suggested  for  the  principal  plantings, 
herbaceous  perennials  and  annual  flowerins  plants  offer  a  large 
amount  of  material  that  is  very  useful  to  add  bloom  and  color  where 
these  may  be  lacking.' 

PLANT   MATERIAL 

In  planting  the  farmstead  the  particular  plants  used,  if  hardy  and 
adap^  to  the  region  and  locality,  are  of  less  importance  than  the 
general  effect  of  the  mass.  The  expression  of  the  mass,  however,  is 
dependent  on  the  combined  effect  of  the  characters  of  the  plants  cora- 
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posing  it.  There  are  great  differences  of  expression  between  the  ex- 
clamatory or  "  look-at-me  "  impression  created  by  the  Lombardy  pop- 
lar and  other  tall  slim  plants  and  the  sympathetic  and  almost  mourn- 
ful impression  given  by  droopinjj  plants,  like  the  weeping  willow; 
between  the  sturdy  self-reliant  attitude,  typified  essentially  by  the 
white  oak  and  the  live  oak,  and  the  dependent  or  clinging  attitude  ex- 
pre^d  by  vines;  between  the  formal  expression  of  symmetrical  rigid- 
growing  plants,  like  the  firs  and  spruces,  and  the  informal  expression 
of  the  tamarisk;  and  between  tlie  heavy  effect  of  plants  with  large 
dark  leaves  and  the  airy  effect  of  plants  with  small  light-green  leaves. 

>  For  RuEecRtlons  on  growing  dlffcrriit  lyppf  of  bprbarcouN  plantK  tn  t^upplemcnt  shrub- 
bcr-y    temporarll)'.  coaaull   Ihe  followluK  p  ubi  leal  Ion  s  ^ 
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Plants  with  great  differences  of  expression  should  not  be  tised  too 
close  together,  but  should  be  united  by  those  with  intermediate  clur- 
acters.  The  lines  of  the  different  parts  of  the  mass  should  flow  into 
one  another  without  too  m'eat  contrasts.  Transitions  in  color  and  tex- 
ture should  also  be  gradual.  The  more  unusual  the  characters  of  a 
plant  the  greater  is  uie  need  for  carefully  placing  it  where  it  will  be 
most  pleasing. 

Plants  selected  for  home-ground  ornamentation  should  be  hardy 
in  the  region,  should  be  comparatively  free  from  attacks  by  insects  and 
diseases,  should  have  a  reasonable  quantity  of  foliage  that  is  not  liable 
to  drop  from  slightly  adverse  conditions,  especially  weather  condi- 
tionsj  and  should  be  of  the  proper  size,  habit,  and  texture  for  the 
location;  that  is,  where  a  tall  upright  shrub  is  needed  a  tall  spreading 
one  should  not  be  used.  Most  of  the  plantings  should  be  of  com- 
paratively few  kinds,  although  a  few  specimens  of  unusual  sorts  will 
give  variety  and  add  a  certain  amount  of  interest.  The  charactwa 
of  plants  that  make  them  valuable  for  adornment  are  (I)  foliage,  (2) 
winter  effect,  and  (3)  flowers.  The  importance  of  foliage  is  due  to  its 
permanency,  lasting  from  five  months  to  a  year,  depending  on  the 
type  of  plant,  the  latitude,  and  the  elevation,  while  the  period  of 
hloom  is  short,  usually  not  more  than  two  weeks. 

Next  to  foliage  in  importance  comes  the  winter  effect.  Takbg  the 
United  States  as  a  whole,  the  average  time  that  deciduous  plants  are 
without  foliage  is  at  least  five  montns.  During  this  period  the  farm 
home  is  occupied  as  continuously  as  in  summer,  and  the  surround- 
ings should  be  as  attractive  as  possible.  Evergreen  shnibs,  both 
coniferous  and  broad  leaved,  maintain  a  color  throughout  the  winter 
not  otherwise  obtained.  Used  in  moderation,  they  are  a  distinct 
addition  at  this  season.  On  the  other  hand,  many  deciduous  shrubs 
have  attractive  winter  characters,  the  most  striking  being  bright- 
colored  berries.  Then  there  are  barks  of  many  shades  of  brown  and 
gray,  with  some  of  bright  red,  green,  and  yellow,  that  if  properly 
arranged  make  pleasing  contrasts  and  add  to  the  winter  beauty. 
The  snort  blooming  period  of  the  average  shrub  makes  flowers  the 
least  important  of  the  characters  to  be  considered.  In  spite  of  this, 
the  color,  character,  and  time  of  blooming  should  be  considered,  as 
well  as  the  behavior  of  the  dying  flowers,  whether  or  not  they  fade 
to  a  conspicuous  and  undesirable  color  and  hang  on  unduly  or  pass 
awBv  without  a  distinctly  unsightly  stage. 

The  different  kinds  of  plants  should  oe  selected  so  that  they  will 
give  bloom  through  as  much  of  the  season  as  practicable,  thus  afford- 
ing something  of  special  interest  as  continuously  as  possible.  The 
bulk  of  the  planting,  however,  should  be  of  a  few  species.  Eight  to 
a  dozen  kinds  are  enough  for  an  ordinary  place.  With  this  small 
number,  selected  as  far  as  practicable  to  bloom  at  different  seasons, 
there  is  little  danger  of  getting  color  combinations  that  will  not  har- 
monize. Where  especially  bright  colors  are  selected,  others  ^ould 
not  be  chosen  for  growing  next  to  them  during  the  same  season  un- 
less they  harmonize.  Near  brick  buildings,  or  buildings  paint«l 
with  bright  colors,  rare  must  be  exercised  in  selecting  shrubs  with 
colored  flowers.  White  flowers  are  always  safe  and  can  be  used  to 
help  in  giving  other  flowers  an  appropriate  setting.  A  plentiful 
use  of  the  different  greens  or  a  mixture  of  many  colors  is  also  safe. 
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It  is  only  wh*n  one  or  two  colors  are  selected  for  use  in  quantity 
thafdanger  of  lack  of  harmony  arises." 

In  addition  to  locating  clumps  of  shrubbery  at  appropriate  places 
on  the  grounds,  the  placing  of  the  various  kinds  of  plants  m  the 
clumps  has  an  important  relation  to  the  ultimate  results.  It  is  usual 
not  to  plant  many  clumps  of  a  single  kind.  A  mixture  of  plants  of 
similar  size  in  each  clump  often  gives  pleasing  results.  One  clump 
may  be  composed  of  one-naif  of  one  variety,  one-fourth  of  another, 
and  the  rest  of  other  kinds,  white  another  can  be  nearly  equally  di- 
vided between  two  kinds,  and  still  another  can  be  three-fourths  of 
one  kind  and  the  remainder  of  any  combination.  Where  a  large 
quantity  of  one  variety  is  used  in  a  clump,  it  is  well  to  have  at  least 
t  few  of  the  same  plants  in  some  of  the  near-by  groups.  In  nature, 
trees  and  shrubs  are  mcstly  found  in  large  quantities,  either  almost 
alone  or  well  mixed  with  other  plants.  As  the  boundaries  of  these 
areas  are  reached,  the  plants  are  found  in  more  or  less  scattered 
clumps,  until  the  place  is  reached  where  there  are  none.  In  a  simi- 
lar way  the  plantings  should  be  in  comparatively  large  masses  with 
scattered  plants  in  other  near-by  clumps,  as  shown  in  Figure  40, 
where  the  arrangement  is  indicated  by  different  numbers  for  differ- 
ent kinds.  The  plants  should  be  set  at  irregular  distances  apart,  so 
ss  to  avoid  being  in  lines  in  any  direction. 

By  making  a  few  clumps  largely  of  one  kind  of  shrub  and  by 
scattering  plants  of  it  in  others,  the  impression  m&y  be  given  of  the 
yard  being  full  of  this  plant  when  in  the  height  of  its  bloom.  Then, 
by  having  another  shrub  predominate  in  other  clumps  with  more 
scattering  plants  a  similar  impression  Inay  be  created  for  another 
plant  of  another  season.  Other  kinds  can  then  be  restricted  to  limited 
portions  of  the  grounds.  If  for  any  reason  it  seems  desirable  to  use 
a  certain  shrub  only  in  one  particular  clump,  this  clump  can  bo  made 
to  appear  to  belong  to  the  rest  of  the  planting  by  including  in  that 
mass  a  specimen  or  two  of  the  shrubs  predominating  in  the  adjoining 
groups.  Most  clumps  need  plants  of  different  heights,  the  taller  ones 
at  the  back,  the  shorter  in  front,  and  plants  of  any  height  may  be 
used  for  "tying"  them  together.  More  than  one  height  of  plant 
may  often  be  used  for  this  purpose. 

The  kind  of  plants  to  use  is  of  less  importance  than  their  location 
upon  the  grounds.  In  all  sections  of  the  country  there  is  native  mate- 
rial that  IS  more  desirable  for  local  planting  than  most  of  the  plants 
brought  from  other  places.  The  more  trying  the  conditions  for  plant 
growth,  the  more  important  it  is  to  secure  native  species  and  stock 
of  the  commoner  things  that  have  been  grown  from  seeds  or  plants 
pathered  near  home.  There  is  wild  material  in  everv  neighborhood 
that  is  more  suitable  for  planting  in  that  locality  than  nine-tenths 
of  the  plants  described  in  the  catalogues.  The  common  wild  plants 
of  any  neighborhood  should  be  largely  used  for  home  planting.  Al- 
though many  may  be  so  common  they  ha^'e  gotten  in  the  way  of 
cultivation,  still  they  may  be  beautiful  and  have  value  for  ornamental 
planting.  (Fig.  41.)  Nearly  all  improve  with  culture.  Where 
possible  to  collect  them  from  their  native  habitat  there  is  a  satisfac- 
tion in  the  final  results  that  is  not  obtained  from  purchased  material. 

•For  a  tnller  dlacnealon  of  this  subject  consuK  Fflrmern'  Bulletin  1171.  -,  . 
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Those  collected  in  the  vicinity  are  usually  more  difficult  to  transplant 
successfully  than  the  same  sort  of  planki  purchased  from  a  nuraery. 
This  is  because  in  the  wild  the  roots  have  never  been  pruned  and  so 
have  run  to  long  distances,  with  the  result  that  when  the  plant  js  dug 
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more  roots  are  cut  off  than  when  taken  from  a  nursery  where  they 
have  been  root  pruned  frequently.^ 
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If  the  plants  are  to  bo  purchased,  a  reliable  nurseryman  located 
where  the  cUmatic  conditions  are  as  nearly  like  the  local  conditions  ag 
possible  should  be  selected.  The  stock  should  have  been  produced 
from  seeds  or  cuttings  prown  near  home  rather  than  from  plants 
grown  under  different  climatic  conditions,  as  the  plants  will  be  likely 
to  be  hardier  and  better  adapted  to  the  local  conditions.  A  par- 
tially ten<ler  plant  is  always  unsatisfactory. 

There  are  two  methods  of  setting  shrubs  for  ornamental  effect. 
One  is  to  .set  them  as  far  apart  as  they  should  be  when  they  reaoh 
maturity,  and  the  other  to  set  them  more  closely  and  from  time  to 
time  remove  some  of  them.  With  the  first  method  it  is  necessary  to  . 
use  annuals  or  perennials  between  the  shrubs  for  a  year  or  two  Ir  , 
order  to  have  the  beds  and  clumps  filled.  This  usually  does  not, «~ 
tail  much  extra  work,  as  such  plants  are  fret^uently  wanted  at  d 
point  on  the  grounds  or  in  the  garden  for  their  bright  summer  €* 
The  difficulty  with  the  secontT  method  is  that  the  thinning  u 
likely  to  be  done  as  soon  as  it  should  be.  (Fig.  42.)  W1ibp»  * 
part  of  the  spaces  set  aside  for  planting  are  ready,  the  ptastal'Sl 
all  the  spaces  may  often  be  put  where  the  beds  are  preparada '■ip 
then  the  extra  plants  can  be  taken  to  the  place  designed  for  ( 
as  soon  as  the  oeds  are  ready.  In  this  way,  too,  it  is  possil' 
start  with  smaller,  cheaper  plants  than  where  an  immediate  i 
is  attempted  with  permanent  plants  onjy. 

After  trees  and  shrubs  are  planted  they  will  need  hoeu^  J 
manure  for  two  or  three  years  until  well  established,  when  til    ' 
for  the  most  part,  take  care  of  themselves,  unless  rapid  grow 
consideration;  then  the  manuring  and  cultivation  stiouid  co 
After  becoming  established  they  will  need  little  pruning  furth^  iSM 
to  remove  dead  or  broken  wood.     If  a  mistake  is  made  in  the  ori|pnn 
selections,  so  that  the  plants  of  a  wrong  size,  habit,  or  texture  i 
placed  at  any  point,  no  hesitation  should  be  felt  about  correcting 
error  by  removing  them  and  putting  appropriate  plants  in  i 
places. 
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'T^HIS  BULLETIN  is  designed  to  aid  the  prospective 
■*  buyer  or  renter  in  the  choice  of  a  farm.  It  is 
written  for  those  who  already  have  had  some  expe- 
rience in  farming,  rather  than  for  the  uninitiated, 
and  is  intended  primarily  to  afford  suggestions  to  the 
fanner  whose  training  has  been  rather  limited,  or  to 
the  more  experienced  man  who  contemplates  mov- 
ing to  an  unfamiliar  locality  or  changing  to  an  un- 
familiar type  of  farming.  It  is  assumed  that  no  one 
wholly  without  experience  in  farming  would  be  so 
rash  as  to  choose  a  farm  on  the  strength  of  knowl- 
edge gleaned  merely  from  a  bulletin  on  the  subject 
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Summary 


THE  WISE  SELECTION  OF  A  FARM  is  vital  to  the  success 
and  satisfaction  of  farm  life.  Choosing  a  farm  often  means 
choosing  a  place  in  which  to  live  and  work  for  a  lifetime.  It  is  im- 
portant, of  course,  to  decide  wisely  in  buying  for  investment,  but 
in  making  a  selection  for  a  home  it  is  of  double  importance  that  one 
consider  the  various  features  that  may  have  a  decisive  bearing  on 
the  farm  business  or  that  may  affect  the  home  life.  It  is  the  purpose 
of  this  bulletin  to  bring  some  of  these  points  to  the  reader's  atten- 
tion so  that  he  may  be  in  a  position  to  view  the  matter  on  all  sides, 
and  weigh  the  advantages  and  disadvantages  before  buying  or  rent- 
ing a  particular  farm. 

It  has  been  said  that  we  are  creatures  of  environment.  If  this  is 
true  of  any  class  of  people  it  is  true  of  farmers.  The  farm  boy  travels 
in  his  father's  footsteps,  all  too  often  without  attempting  to  gain  a 
broader  vision  through  acquaintance  with  conditions  other  than  those 
that  have  shaped  his  father's  life.  The  conservatism  of  the  farmer 
is  primarily  based  on  the  fact  that  generally  he  is  a  student  of  none 
but  local  conditions.  When  a  person  has  been  trained  in  only  one  kind 
of  farming  he  is  very  apt  to  look  at  another  kind  of  farm  business 
with  prejudice.   The  dairyman  can  see  only  dairying.   He  wants  cows 
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everywhere.  He  thinks  in  terms  of  cows,  acres  of  silage  com,  and 
tons  of  bay.  A  fruit  farmer  can  see  nothing  but  fruit,  and  habitually 
thinks  in  terms  of  the  fruit  business. 

It  happens  that  many  farmers,  especially  the  younger  men,  in 
moving  from  one  region  to  another,  make  serious  errors  in  their 
selections  of  farms,  not  that  their  judgment  is  naturally  poor,  but 
mainly  because  they  know  only  one  set  of  cwiditions  and  are  not 
able  to  measure  accurately  all  the  new  factors  that  must  be  taken  into 
account  in  choosing  their  new  location.  It  is  here  that  tiie  science 
of  farm  management  is  helpful,  in  that  frcon  the  farm-management 
viewpoint  the  farm  is  put  on  a  business  basis,  so  that  all  the  influences 
which  nmy  have  a  bearing  on  the  profitableness  of  this  business  are 
considered. 

In  doing  this,  however,  the  home  side  of  the  question  must  always 
be  kept  in  mind.  The  farm  home  and  the  farm  business  are  insep- 
arable. A  desirable  farm,  from  a  business  standpoint,  is  nevertheless 
undesirable  if  it  has  no  social  or  community  advantages.  On  the 
other  hand,  desirable  living  conditions  are  of  little  or  no  advantage 
unless  supplemented  by  a  successful  farm  business. 

A  farm  may  have  fine  buildings,  good  water  supply,  splendid 
roads,  and  other  assets  .of  this  nature,  yet  if  the  soil  is  rocl^,  shal- 
low, or  naturally  infertile,  so  that  its  productive  possibilities  are  dis- 
tinctly limited,  there  will  be  no  adequate  income  wherewith  to  enjoy 
the  other  advantages.  Moreover,  these  physical  limitations  are  en- 
during, while  the  needed  improvements,  such  as  buildings  and  roads, 
caii  be  added  as  means  are  provided. 

It  is  fully  realized  that  many  persons  select  certain  re^ons  or  cer- 
tain farms  largely  for  personal  reasons.  Id  such  instances  the  per- 
sonal -factor  outweighs  all  others,  and  the  question  of  the  desirability 
of  the  farm  from  a  business  standpoint  is  comparatively  of  lees  im- 
portance. 

It  is  obvious  that  few  farms  possess  all  of  the  desirable  features 
and  that  it  is  often  sound  business  to  invest  in  a  ^inn  or  in  land 
even  though  it  has  certain  undesirable  features.  Naturally,  the  par- 
ticular circumstances  and  the  purposes  for  which  the  individual  de- 
sires a  farm  will  always  be  taken  into  coDsideraticm  in  mi^lring  a 
selection. 

TRAINING  AND  EXPERIENCE. 

It  is  assumed  at  tlie  outset  that  the  prospective  farm  buyer  or 
renter  has  sufficient  training  and  experience  along  agricultural  lines 
to  justify  him  in  making  the  venture.  Successful  farminig  is  not 
e:)sy.  It  requires  large  experience  in  doing  the  various  kinds  of  farm 
work  and  the  ability  to  ^ow  others  how  to  do  this  work.    It  also 
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requires  training  in  business  majiagement,  and  knowledge  of  the 
principles  of  plant  growth,  the  feeding  and  care  of  animals,  and  the 
maintenance  of  soil  fertility.  Few  industries  require  such  a  wide 
range  of  training  and  experience.  Farming  is  not  simply  growing 
a  particular  crop  or  feeding  a  certain  kind  of  live  stock,  but  is  an 
all-the-year-rounid  business,  involving  the  production  of  various 
plants  and  animals  and  the  successful  organization  of  the  varying 
iscm  enterprises  into  a  smoothly  working  unit. 

To  obtain  the  needed  training  and  experience  on  one's  own  farm 
ia  usually  expensive.  It  is  much  cheaper  for  the  beginner  to  get  the 
preliminary  training  by  working  for  another  farmer. 

The  writer's  father,  in  speaking  of  his  farming  experience,  said : 
"  If  anyone  could  have  told  me  at  the  outset  the  things  I  have  had 
to  learn  through  50  years  of  management  of  this  farm,  years  of  ex- 
periment would  have  been  saved  and  success  made  very  much  easier." 

Althou^  the  suggestions  outlined  in  this  bulletin  are  primarily 
for  the  beginner  and  less-experienced  person,  nevertheless  it  is  as- 
sumed that  no  one  entirely  unfamiliar  with  agriculture  would  pre- 
sume to  buy  a  farm  after  merely  reading  a  book  or  bulletin  on  the 
subject. 

In  buying  a  farm,  a  city  man  should  bear  in  mind  that  he  is  in 
mudi  the  same  position  in  choosing  a  home  and  business  in  the  coun- 
try as  the  farmer  would  be  if  he  went  to  a  city  to  purchase  a  home 
and  place  of  business.  Lock  of  experience  >and  information  in  either 
case  is  usually  expensive. 

Many  of  the  finer  points  that  an  experienced  farmer  would  note 
in  inspecting  a  farm  can  not  be  discussed  here.  The  exi>erienced 
farmer,  "when  choosing  a  farm  of  a  familiar  type,  does  not  need  a 
score  card  in  making  his  selection. 

TO  BUY  OR  TO  RENT? 

In  choosing  a  farm  one  has  the  following  options:  (1)  Buying  a 
farm  with  the  intention  of  operating  it  as  his  entire  business;  (2) 
buying  a  small  farm  and  renting  enough  additional  land  to  meet 
his  needs;  (3)  renting  a  farm  either  on  a  share  or  cash  basis. 

The  question  of  whether  to  buy  or  rent  can  not  definitely  be 
answered  here,  but  the  suggestions  as  to  the  benefits  derived  from 
the  use  of  capital  and  size  of  the  farm  business  apply  in  either  case. 
One's  choice  in  this  matter  is  usually  determined  by  the  funds  avail- 
able. 

If  one  has  only  a  small  amount  of  capital  and  wishes  to  under- 
take farming  as  a  business  from  which  to  derive  his  entire  income, 
he  should,  in  nearly  all  cases,  be^n  as  a  renter.  However,  if  he 
wishes  to  buy  a  farm  on  which  to  live,  deriving  a  part  of  his  income 
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from  other  sources,  then  possibly  purchasing  is  desirable,  even 
though  capital  is  limited. 

Again,  in  many  cases  if  one  is  able  to  purchase  a  small  farm  it  is 
possible  to  develop  this  as  a  basis  of  operations  and  rent  additional 
land  in  the  neighborhood.  This  is  not  an  altogether  desirable  method 
of  operation,  as  one  can  never  be  sure  of  suitable  lands  being  arail- 
able.  It  is  an  expedient,  however,  that  enables  one  to  operate  a, 
much  larger  business  than  he  could  otherwise  with  the  amount 
of  capital  he  has,  and  at  the  same  time  have  a  home  which  he  can 
call  his  own. 

Whatever  course  is  followed,  it  is  highly  desirable  that  one 
thoroughly  understand  the  basic  business  principles  governing  the 
farm  business  before  attempting  to  decide  s<»ne  of  the  finer  pointSL 
A  disre^rd  of  these  basic  principles  is  responsible  for  a  lai^  per^ 
centage  of  farm  failures.  A  man  may  unconsciously  work  all  his 
life  against  some  unsuspected  economic  barrier,  when  success  would 
hare  been  comparatively  easy  had  be  selected  a  farm  where  the 
economic  principle  would  aid  him  instead  of  working  against  him. 

THREE  VITALLY  IMPORTANT  FACTORS. 

To  achieve  success  m  an  ordinary  farming  venture  it  is  almost 
essential  to  have  these  advantages: 

1.  Opportunity  for  a  paying  size  or  volume  of  business. 

2.  A  type  of  soil  or  kind  of  live  stock  that  will  yield' returns  that 
more  than  cover  the  cost  of  production. 

3.  Suitable  conditions,  both  us  to  natural  resources  and  environ- 
ment and  as  to  mafkets,  to  permit  the  development  of  a  dependable 
organization  of  diversified  activities. 

ADEQUATE  SIZE  OF  BUSINESS. 

Other  things  being  the  same,  the  net  income  from  a  farm  is  directly 
affected  by  the  size  of  the  business.  If  the  gross  income  is  small  the 
net  income  must  necessarily  be  relatively  small,  no  matter  how  eco- 
nomical the  management.  In  earlier  years  the  amount  of  hand  labor 
available  largely  controlled  the  size  of  the  farm  business,  but  under 
present  conditions  the  determining  factor  is  not  what  a  man  actually 
may  accomplish  with  his  own  hands,  but  what  he  can  accomplish  with 
the  aid  of  teams,  machinery,  and  other  agencies. 

Land,  buildings,  and  equipment  are  economically  valuable  only 
in  so  far  as  they  can  be  used  for  productive  purposes.  The  real  in- 
come from  a  farm  is  derived  from  three  sources,  namely,  returns  for 
the  use  of  land,  returns  from  working  capital,  and  returns  for  laitor 
expended.    If  both  capital  investment  and  labor  expended  are  small, 
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the  income  must  necessarily  be  proportional.  Capital  working  alone 
in  the  farm  business  will  not  yield  an  income;  a  man  may  have 
plenty  of  land  to  work,  but  if  he  does  not  work  it  he  gets  nothing. 
Then  again,  if  he  has  but  a  Email  acreage,  or  an  acreage  that  gives 
but  limited  opportunity  for  profitable  work,  he  necessarily  is  limited 
in  income  from  his  labor.  It  is  possible,  of  course,  to  conduct  a  large 
business  on  a  small  acreage,  but  intensive  farming,  such  as  market 
gardening,  can  be  carried  on  only  with  a  great  expenditure  of  man 
labor.  The  man  who  chooses  to  farm  an  acreage  too  small  to  permit 
the  free  use  of  labor-saving  implements  should  understand  that  a 


Via  1. — Tbi>  kind  ot  farmlog  nec««BltateB  a  great  eipendltuie  of  hand  labor. 

convenient  market  for  his  products  and  a  relatively  large  applica- 
tion of  manual  labor  per  acre  are  essential  to  even  a  moderate  success. 
{See  fig.  1.) 

It  should  be  borne  in  mind  that  it  requires  a  farm  business  of 
considerable  size  to  provide  an  income  that  will  merely  cover  main- 
tenance charges,  and  that  these  charges  are  relatively  larger  for  small 
farms  than  for  large  farms  A  farm-may  be  of  such  a  size  as  to  fur- 
nish most  of  the  supplies  needed  in  the  farmer's  living,  such  as  garden, 
fruit,  etc.,  and  enough  income  to  pay  the  taxes  and  running  expenses, 
but  unless  there  is  a  margin  above  this  annual  maintenance  charge 
no  progress  can  be  made  toward  accumulating  a  surplua 

This  point  is  often  overlooked,  and  thousands  of  men  fail  to  under- 
stand why  they  do  not  get  ahead  faster,  when,  as  a  matter  of  fact, 
the  size  of  their  business  is  such  that  there  is  only  a  remote  posdbility 
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i 
of  any  margin  being  left  after  obtaining  a  bare  living  and  paying  ab-    | 
solutely  necessary  running  expenses.    Often  the  income  is  insufficient    i 
even  to  do  this,  and  the  farmer  and  his  family  have  to  go  without 
some  of  the  comforts  of  life. 

Thus  it  is  that  the  size  of  the  farm  business  is  one  of  the  most  im- 
portant if  not  the  most  important  factor  to  be  considered  in  selection. 
In  evaluating  a  farm  in  this  regard  it  is  essential  to  make  sure  of 
three  things : 

1.  That  you  have  an  opportunity.  "Hiat  is,  make  sure  that  tba  de- 
sired volume  of  business  is  at  least  potentially  there,  as  evidenced  by 
tillable  land  or  by  markets  for  intensive  crops  on  small  areas. 

2.  That  the  volume  of  business  can  be  achieved  by  eccmomical 
methods. 

3.  That  the  volume  of  business  that  can  Ite  conducted  on  tne  farm 
is  such  that  it  will  yield  an  income  lai^  enough  to  provide  a  com- 
fortable margin,  after  paying  the  absolutely  necessary  expenses  of 
operation  and  providing  an  adequate  living  for  the  farmer  and  his 
family,  for  saving  or  future  demands. 

The  watchword  should  be  "  opportunity,"  and  opportunity  hsflgs 
upon  two  factors,  either  of  which  is  of  no  avail  without  the  pthu*: 
First,  room  to  use  capital  and  labor  econtHnically,  and  second,  a  place 
to  market  the  harvest. 

Only  recently  an  object  lesson  5n  this  regard  came  to  odr  notice. 
A  young  man,  bom  and  brought  up  on  ft  farm,  who  had  financial 
backing  from  a  well-to-do  farmer,  selected  a  farm  in  the  neighbor-  , 
hood  for  his  permanent  home:    The  farm  he  bought  was  snch  is 
jirofitably  to  use  the  labor  of  but  one  man  for  only  a  part  of  the  jeftr. 
It  was  160  acres  in  area,  but  rugged,  ro<ky,  and  incapable  of 'devel- 
opment for  any  type  of  fanning  that  could  be  profitably  carried  on 
in  that  region.     No  amount  of  planning  could  make  that  farm  pro- 
duce more  than  a  meager  income.    It  had  markets,  good  neighbor- 
hood and  other  desirable  features,  but  offered  no  opportunity  to  , 
work  and  develop  a  business  to  advantage.     Of  course,  such  a  farm  ■ 
could  provide  work  for  several  men  digging  rocks,  or  laying  tile  , 
drains  in  soils  too  shallow  to  be  worth  draining,  or  putting  up  build-  ! 
ings  which  would  never  be  filled  with  crops,  but  none  of  this  work  I 
would  be  worth  while,  even  though  it  might  utilize  the  time  of  sev-  I 
eral  laborers  and  keep  the  owner  himself  busy,  since  it  could  not  be 
done  at  a  profit.    As  long  as  he  stays  on  that  farm  the  young  man  can 
never  hope  to  make  more  thnn  a  meager  living,  for  the  basis  of  an 
adequate  income  is  not  there. 

Take  another  case,  of  a  different  nature,  but  illustrating  the  sanM 
l)oint.  A  young  man  selected  a  farm  of  excellent  soil,  with  favor&ble 
climate,  good  buildings,  good  roads,  and  desirable  social  coaditione^ 
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i>nd  tmdeiiook  to  conduct  a  business  aJong  intoisive  lines  with  the 
intention  of  having-as  much  of  a  business  on  20  acres  as  there  would 
be  on  a  120-acre  general  farm.  His  failure  came  when  he  found, 
after  the  season's  crops  were  grown,  that  he  did  not  have  markets 
for  the  products  derived  from  that  type  of  farming.  This  young 
man  did  not  have  capital  to  buy  a  larger  area,  so  he  planned  to  put 
a  large  business  oa  a  small  area.  This  would  have  been  all  right 
if  he  had  had  available  markets  for  his  products.  If  he  had  selected 
such  a  farm  near  a  large  city  or  other  suitable  market  he  might  have 
succeeded,  though  in  that  case  the  price  of  land  would  probably  have 
been  prohibitiTe. 

HIQH  QUALITY  OF  BUSINESS. 

It  is  obviously  essential  to  the  success  of  any  farm  to  grow  crops 
and  to  keep  live  stock  that  return  enough  to  pay  more  than  tlie  WKt 
I'f  production.  On  a  certain  farm  it  took  32  bushels  of  com  to  cover 
the  bare  cost  of  growing  the  crop.  When  the  farmer  harvested  33 
l)ushels  he  had  a  margin  of  but  1  bushel  over  and  above  the  cost.  On 
a  farm  across  the  road  it  took  31  bushels  to  pay  the  cost  of  growing 
the  com,  but  the  farmer  harvested  50  bushels— a  margin  of  profit  16 
times  gfreater  than  that  of  his  neighbor.  Such  margins  represent 
the  difference  between  success  and  failure. 

In  choosing  a  farm  be  sure  to  see  that  the  prospects  are  for  crop 
yields  more  than  sufficient  to  balance  the  cost  of  their  production. 
It  is  plain  common  sense  that  good  crops  are  better  than  poor  crops, 
and  that  good  cattle  are  better  than  poor  cattle.  Soils  of  low  fertility 
are  a  handicap;  indeed,  some  soils  are  a  positive  liability  if  one  has 
to  farm  them.  It  is  well  to  inquire  thoroughly  into  yields,  not  only 
those  that  have  been  obtained  on  the  farm  itself  for  a  series  of 
years,  but  those  realized  on  adjacent  farms.  Learn  whetlier  poor 
crops  are  due  to  poor  sod  or  to  bad  management.  If  yields  are  very 
high,  inquire  carefully  as  to  how  they  are  obtained,  and  judge  for 
yourself  as  to  the  economy  of  the  methods  used.  If  the  yields  have 
been  very  low,  it  may  be  that  the  better  management  or  improved 
methods  which  may  b«  put  into  effect  will  make  possible  the  produc- 
,.tion  of  profitable  crops;  but  before  buying  in  such  a  case,  make 
doably  sore  that  the  land  is  capable  of  improvement. 

Equally  essential  to  the  success  of  the  farm  business  is  high 
4|iiality  of  the  live-stock  enterprise;  that  is,  handling  live  stock  so 
that  they  will  pay  for  feed,  care,  and  labor.  This  is  more  than  a 
matter  of  management,  for  it  is  dependent  on  cheap  roughage,  pas- 
.  Inrage,  market,  and  getting  labor  at  reasonable  rates. 
.,  We  must  not  confuse  the  quality  of  the  business  with  the  question 
tt  prices  for  which  the  products  are  sold.  A  man  may  be  growing 
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excellent  crops  or  have  very  fine  live  stock,  but  the  prices  he  receives 
may  be  so  low  as  to  make  even  high  yields  and  good  live  stock  un- 
profitable. More  often,  however,  failure  in  the  farm  business  is 
occasioned  by  low  yields  and  poor  live  stock  when  the  products  are 
marketed  at  prevailing  prices.  The  chances  of  success  are  with  the 
man  who  grows  a  good  crop  and  keeps  at  least  a  fair  quality  of  live 
stock. 

ADEQUATE  DIVERSIFICATION  OP  FARM  BUSINESS. 

Diversification  of  the  farm  business,  as  represented  by  the  produc- 
tion of  several  salable  products,  lessens  the  risk  of  loss  fittm  crop 
failure  and  low  prices,  promotes  better  utilization  of  teams  and 
machinery,  permits  rotation  of  crops,  and  on  the  whole  is  conducive 
to  the  safety  and  stability  of  the  farm  business. 

If  the  farm  selected  is  so  situated  that  it  is  desirable  to  grow  only 
one  product,  one  should  be  very  certain  as  to  the  reliability  of  that 
product,  both  as  to  production  and  as  to  sale.  If  the  climate  is  such 
that  only  a  limited  class  of  crops  will  thrive  or  mature,  the  growing 
season  may  be  so  short  that  certain  crops  essential  to  a  good  rota- 
tion can  not  be  grown.  Make  doubly  sure  that  climatic  conditioins, 
such  as  rainfall,  period  of  drought,  lat©  spring  or  early  fall  frosts, 
hailstorms,  strong  winds,  hot  winds,  fogs,  and  humidity  do  not 
seriously  limit  the  development  of  a  diversified  farm  business.  It  is 
generally  possible  to  grow  some  crops,  but  can  all  those  needed  be 
grown  so  successfully  as  to  insure  a  well-balanced  farm  organixa- 
titai!  Many  farmers  have  failed  through  failure  to- give  proper 
attention  to  this  question. 

Equally  important  in  this  regard  with  market  and  climatic  limita- 
tions are  soil  and  topography.  A  soil  may  grow  beans,  com,  oats, 
and  timothy,  but  not  clover,  an  essential  crop  for  many  rotations. 
The  soil  may  bo  too  sandy  for  some  crops.  It  may  blow  badly  or 
wash  when  intertilled  crops  are  used  in  the  rotation.  It  may  be 
too  poor,  or  subject  to  leaching,  or  alkali,  or  drought.  These  condi- 
tions may  not  necessarily  limit  all  the  crops,  yet  he  so  unfavorable  as 
to  limit  certain  crops  on  which  proper  diversdfication  of  the  business 
must  be  built. 

AMOUNT  OF  CAPITAL. 

The  outlay  of  capital  in  the  farm  business  is  generally  a  question 
not  of  how  much  to  invest  in  the  business  but  of  how  much  of  a 
farm  business  can  be  undertaken  with  the  funds  and  credit  avail- 
able. In  the  case  of  those  having  plenty  of  capital,  the  amount 
needed  Ut  finance  the  bu^ness  is  governed  by  the  size  of  the  farm 
they  may  choose  to  operate. 
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It  is  important  to  bear  in  mind  the  necessity  of  a  proper  distribu- 
tion of  one's  capital  among  the  items  of  land,  equipment,  live  stock, 
supplies,  and  cash  for  operating  expenses.  A  poorly  balanced 
equipment,  either  in  point  of  live  stock,  machinery,  or  other  fea- 
tures, may  seriously  limit  the  farm  income.  Lack  of  enough  horses 
to  do  the  work,  or  of  the  necessary  live  stock  to  consume  the  hay  or 
roughage  is  a  serious  handicap,  particularly  for  the  beginner.  On 
the  other  hand,  investment  in  expensive  items  of  machinery  or 
improvements  may  well  be  postponed  for  a  few  years,  the  primary 
object  at  the  beginning  being  to  equip  the  farm  with  those  things 
which  will  count  from  the  outset  toward  the  making  of  an  ade- 
quate net  income.     Later,  as  profits  are   realized,  other  iniprove- 


V  BO  great  tbat  tbe  buslneM 


ments  can  be  added.  Over-investment  in  buildings  is 
fault  of  beginners  and  not  uncommon  among  farmers  in  general. 
Expensive  buildings  entail  a  heavy  annual  charge  against  the  busi- 
ness.    (See  figs.  2.  and  3.) 

Tbe  proportion  of  the  total  investment  in  land  and  in  the  various 
items  of  equipment  should  vary  according  to  the  price  of  the  land 
and  the  kind  of  farming  followed.  In  a  general  or  diversified  farm- 
ing business,  that  is,  growing  staple  crops,  with  dairy  cows,  hogs, 
or  other  cattle,  from  70  to  80  per  cent  of  the  total  farm  investment 
will  be  required  by  the  land  and  buildings.  On  truck,  fruit,  grain, 
cotton    farms,  possibly   90   per  cent   may   be   represented  by   real 
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estate.  The  nmount  of  cash  necessary  for  running  expenses  will 
vary  from  1  to  3  per  cent  of  the  total  investment.  This  will  depend 
largely  on  the  way  the  annual  income  from  the  farm  is  received. 
On  dairy  farms  the  checks  for  milk  or  cream  are  received  every 
month.  These  fui'nish  funds  for  running  expenses  and  a  smaller 
amount  of  cash  is  needed  for  operating  expenses. 

The  successful  farmer,  however,  usually  keeps  funds  at  hand  to 
use  for  bargains  should  occasion  arise.  Cattle  may  be  going  at  a 
low  price  at  a  neighborhood  auction  or  the  farmer  may  have  oppor- 
tunity to  buy  second-hand  machinery  to  replace  that  worn  out.  Many 
farmers  buy  much  of  their  equipment  in  this  way.  The  amount  in- 
vested in  macliinery,  tools,  etc.,  will  usually  range  from  2  to  5  per 
cent  of  the  total  farm  investment.    The  remainder  of  the  funds  will 


FiQ.  3. — Fannateed  of  a  BaccpRnfut 
buelDcsi 

be  represented  by  live  stock,  feed,  and  supplies,  the  amount  of  the 
latter  depending  largely  upon  the  season  of  the  year  and  the  number 
nnd  kind  of  live  stock  kept. 

With  limited  capital  it  is  a  conmion  practice  to  buy  as  large  a  farm 
as  possible  with  the  amount  available  to  cover  the  cash  payment  re- 
quired at  the  time  of  purchase  and  still  have  enough  funds  to  equip 
and  operate  the  farm  selected.  Thus,  if  the  buyer  had  $5,000  in  cash 
he  might  invest  his  funds  somewhat  as  follows:  He  selects  a  farm 
costing  $8,500,  of  which  $6,000  could  remain  as  a  first  mortgage. 
Thus  he  places  $2,500  in  land  as  a  cash  payment  at  time  of  purchase, 
giving  a  mortgage  for  $6,000,    This  leaves  $2,500  for  equipment  and 
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operating  expenses.     He  might  put  $600  in  machinery  and  tools, 
$1,200  in  work  stock  and  other  live  stock,  $300  in  feed  and  supplies.  ■ 
and  $100  in  cash  to  carry  on  the  business.    These  are  only  approxi- 
mate fibres  and  will  vary  considerably  according  to  the  farm  se- 
lected. 

Usually  for  a  beginner  in  the  farm  business  the  amount  in  cash 
should  exceed  that  ordinarily  used  by  a  fanner  in  a  well-established 
business,  as  more  funds  are  needed  in  getting  started  than  later  when 
the  business  is  well  established. 

Only  a  rough  approximation  can  be  given  of  the  number  of  work 
stock  necessary.  On  general  farms  having  more  than  100  acres  in 
crops  there  should  be  one  work  horse  for  every  20  to  25  acres  of 
crops;  OD  Eastern  farms  having  50  acres  or  under  in  crops  one  horse 
to  every  12  to  15  acres  of  crops,  and  on  cotton  farms  one  mule  to 
every  12  to  16  acres  of  cotton  plus  8  to  10  acres  of  com  and  other 
crops.  As  the  size  of  the  farm  increases  up  to  a  certain  point  greater 
efficiency  of  work  stock  and  machinery  is  obtained  and  each  work 
horse  or  machine  works  a  larger  area.  Observation  as  to  the  number 
of  horses  needed  on  neighboring  farms  of  the  same  size  is  an  excel- 
lent guide  in  this  matter. 

Farm  management  investigations  have  shown  conclusively  that 
there  is  a  very  marked  increase  in  efficiency  in  the  use  of  men,  horses, 
«nd  machines  on  medium-sized  farms  over  small  farms.  Why  this 
is  true  is  obvioiis  when  we  stop  to  analyze  the  problem.  If  your 
horses  work  only  15  acres  of  crops  each  and  the  horses  of  your  neigh* 
bor  across  the  road  work  20  each,  and  you  both  sell  your  products  to 
the  same  market,  you  necessarily  have  to  bear  a  higher  expense  for 
horse  labor.  If  your  mowing  machine  cuts  25  acres  a  year  and 
stands  in  the  shed  360  days  out  of  the  year,  and  your  neighbor's 
machine  cuts  75  acres,  your  machinery  charge  per  acre  of  hay  cut 
most  necessarily  be  higher  than  bis. 

Even  on  small  farms  occasions  are  constantly  arising  when  at  least 
two  men  are  needed.  One  may  be  required  to  keep  the  team  busy 
while  the  other  goes  to  town  for  supplies,  or  does  the  chores,  etc. 
Many  operations  require  two  men  to  perform  them  to  advantage. 
One  man  in  a  general  farm  business,  without  help,  can  hardly  work 
sofficient  land  fully  to  utilize  his  teams  and  machinery  to  the  best 
advantage. 

So  far  as  investigations  on  this  subject  have  progressed,  no 
marked  increase  in  efficiency  of  men,  horses,  and  macliines  is  ob- 
tained on  very  large  farms  over  medium-sized  farms.  Stated  dif- 
ferently, there  is  a  pronounced  increase  in  efficiency  on  a  medium- 
sized  farm  over  a  small  farm,  but  beyond  a  two-man  farm,  or  one 
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on  which  frc«n  20  to  25  acres  of  crops  is  covered  per  horse,  there  is 
'  no  substantial  gain  in  efficiency  of  men  or  teams  by  reason  of  larger 
acreage. 

The  typical  American  farm,  generally  speaking,  provides  work 
for  the  farmer  and  one  additional  worker.  In  many  cases  the  addi- 
tional help  is  the  farmer's  son  or  gome  other  member  of  his  family. 

ADAPTABILITY  TO  CHANGING  ECONOMIC  CONDITIONS. 

In  choosing  a  farm,  it  is  well  to  bear  in  mind  the  probable  effect 
of  changing  economic  conditions  Certain  crops  may  cease  to  be 
profitable,  owing  to  the  development  of  other  regions  more  favorably 
situated  for  their  production  and  marketing.  Some  crops  may  have 
to  be  abandoned  because  of  disease,  insect  pests,  etc  The  question 
should  be  asked:  Is  the  farm  selected  adapted  to  such  possible 
changes! 

For  instance,  suppose  the  farm  selected  is  now  growing  beans, 
potatoes,  corn,  oats,  clover,  and  hay,  with  the  prospect  that  beans 
and  potatoes  will  soon  cease  to  be  profitable.  Can  some  other  crop  or 
crops  be  found  to  replace  them!  Very  few  regitms  have  a  wide 
range  of  crops,  especially  in  general  farming,  and  adaptability  to 
new  crops  is  a  very  important  consideration. 

Can  the  beef-catUe  farm  be  made  over  into  a  dairy  farmt  Can 
the  dairy  farm  be  made  into  a  sheep  farm?  Can  the  fruit  farm  be 
made  into  a  hay,  grain,  or  live-stock  farm!  In  many  instances  it 
will  be  found  that  the  farm  in  question  demands  an  inflexible  typo 
of  fanning  that  can  not  be  changed  to  meet  the  exigencies  of  chang- 
ing conditions. 

The  history  of  American  agriculture  is  filled  with  thousands  of 
illustrations  of  agricultural  evolution  brought  about  by  the  great 
development,  of  agriculture  in  the  movement  of  settlement  from  East 
to  West.  Many  of  the  greatest  mistakes  of  the  present  generation 
have  been  made  in  this  particular.  Men  have  selected  farms  which 
were  all  right  at  the  time,  but  in  a  few  years,  with  changed  martcet 
conditions,  their  whole  business  has  been  ruined,  leaving  them  with 
farms  on  their  hands  which  did  not  admit  of  reorganization  or  re- 
adjustment. Such  failure  may  result  from  having  too  small  aa 
area  for  general  fanning,  or  from  having  soil  not  adapted  to  tha 
production  of  staple  crops.  The  Eastern  States  are  strewn  with  run- 
down farms  that  were  profitable  under  the  conditions  of  a  generatioa 
ago,  but  which  can  not  be  adapted  to  present-day  conditions  with  re- 
spect to  labor,  use  of  machinery,  transportation,  etc  This  is  one  of 
the  important  factors  responsible  for  the  low  price  of  land  in  some 
.of  our  Eastern  States. 


,,GoogIc 


Selecting  a  Farm.  15 

The  West  also  bas  made  many  serious  mistakes  in  the  same  way, 
even  within  the  last  few  decays.  {See  fig.  4.)  'Many  farms,  se- 
lected with  a  view  to  some  special  type  of  farming,  are  found  to  be 
altogether  too  small  to  be  efficient  or  profitable  when  a  more  stable 
or  diversified  business  becomes  necessary. 

This  mistake  is  made  both  by  experienced  and  by  inexperienced 
farmers.  Experienced  farmers  make  the  error  when  the  change  is  to 
a  new  type  of  farming,  such  as  a  grain  farmer  going  into  fruit  grow- 
ing or  a  small  back-yard  poultry  grower  going  into  a  large  poultry 


Fia.  4. — A  ilcserted  orchard  larm  Id  tbe  NorUtweit.     The  owner  ot  Uila  place  tailed 
becanoe  of  poor  soil  and  lack  ot  Irrigation. 

When  making  a  selection,  look  back  and  follow  the  local  economic 
changes  that  have  occured  in  the  last  30  years,  and  then  judge  for 
yourself  whether  the  farm  you  have  under  consideration  has  the 
adaptability  necessary  for  meeting  the  changes  that  are  bound  to 
come  in  the  future. 

CAN  A  HIGH  QUALITY  OF  FARM  BUSINESS  BE 
MAINTAINED? 

A  point  that  needs  special  emphasis  in  this  connection  is  the 
capacity  of  the  farm  for  the  maintenance  of  a  high  quality  of  busi- 
ness, as  evidenced  by  good  crop  yields,  good  pastures,  and  feed  for 
live  stock. 
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The  yields  may  be  satisfactory  at  the  outset,  but,  as  the  soil  is 
broken  and  cultivated,  are  conditions  such  that  these  yields  can  be 
maintained  f  Often  the  soil  is  soon  exhausted  by  reason  of  the  fact 
that  most  of  tlie  humus  is  on  the  surface.  Again,  the  land  may  soon 
become  sour  or  alkali  from  poor  drainage.  Many  soils  when  cleared 
of  timber  and  broken  up  deteriorate  rapidly,  even  under  good  man- 
agement. Their  fertility  is  only  on  the  surface  and  they  are  easily 
and  quickly  impoverished. 

In  live-stock  farming  an  important  factor  is  plenty  of  cheap 
roughage.  A  farm  that  permits  of  the  production  of  sudi  feeds, 
for  instance,  a  place  with  good  pastures,  is  more  desirable  and  Mkelj 
to  have  a  greater  range  of  adaptability  than  one  that  lacks  this  im- 
portant attribute.  An  inexperienced  person  should  be  especially  cau- 
tious in  this  regard,  and  be  careful  not  to  select  land  which,  under 
good  managwnent,  can  not  be  kept  in  a  productive  state. 

LOCATION. 

The  choice  of  a  farm  as  to  climate  and  kind  of  farming  to  be  fol- 
lowed, is  largely  a  pei-sonal  matter.  One  may  prefer  the  kind  of 
fanning  that  is  <'arried  on  in  a  Northern  State,  another  may  lite 
the  climate  of  a  Southern  State.  Again,  a  man  may  have  personid 
reasons  for  taking  up  dair>'  farming,  or  fruit  farming,  or  some 
other  type.  It  is  not  possible  to  outline  here  the  advantages  and  dis^ 
advantages  or  points  to  look  out  for  in  each  type  of  farming  which 
may  be  found  in  different  parts  of  the  country.  If  one  has  a  pref- 
erence for  a  particular  type  of  farming,  as  a  general  proposition 
he  should  go  where  that  type  is  well  developed,  which  fact  is  an 
indication  that  conditions  are  favorable  for  it.  Embarking  on  an 
entirely  new  type  of  farming  in  a  region  where  it  has  not  been  here- 
tofore followed  is  an  exceedingly  hazardous  undertaking.  Some- 
times it  is  successful,  but  the  chances  are  that  there  are  some  very 
good  reasons  why  siuh  a  type  of  farming  is  not  found  in  that  region. 
However,  a  man  who  is  intensely  interested  in  a  special  type  of 
farming  might  make  a  success  of  it  in  a  comparatively  unfavorable 
region  by  reason  of  great  care  and  skilled  management,  whereas 
others,  who  were  not  so  experienced  in  this  kind  of  an  undertaking, 
would  fail. 

A  very  common  mistake  of  city  persons  who  take  up  farming  for 
the  first  time  is  that  they  almost  invariably  wish  to  introduce  certain 
novel  crops  or  kinds  of  live  stock  which  generally  can  be  more  profit- 
ably produced  in  otiier  districts.  A  certain  degree  of  success  may  be 
uttiiined  by  following  a  new  type,  but  usually  the  greater  success  is 
scored  by  sticking  to  the  enterprises  which  experience  has  shown  can 
be  carried  on  profitably  in  the  area  in  question. 
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TOPOGRAPHY  AND  SOIL. 

Often  too  little  attention  is  given  to  the  condititm  of  the  soil  and 
the  lay  of  the  fields  with  reference  to  ease  of  cultivation.  Crop  land 
in  itself  is  of  little  value  unless  it  is  so  situated  that  it  can  be  made  to 
yield  profitable  returns  throu|;h  the  use  of  labor  and  machinery.  A 
farm  of  160  acres,  valued  at  $100  per  acre,  may  be  a  much  better  bar- 
gain if  practically  all  of  the  land  can  be  put  to  some  profitable  use 
than  another  farm  of  160  acres  purchasable  at  $50  per  acre,  of  which 
large  areas  are  practically  without  utility  owing  to  streams,  swamps* 
which  can  not  be  drained,  or  rough  stony  areas  not  suitable  even  for 
pasture. 

In  selecting  a  farm,  therefore,  it  is  essential  that  not  the  total  area 
as  conveyed  by  the  deed  or  contract  be  considered,  but  the  area  avail- 
able for  profitable  use.  Any  additional  land  may  be  really  a  liability 
instead  of  an  asset,  since  very  often  the  returns  are  not  even  sufiicient 
to  pay  the  taxes.  A  great  many  mistakes  are  made  on  this  point 
alone,  the  buyer  frequently  thinking  that  he  can  crop  the  land  in  one 
way  or  another  but  later  finding  that  conditions  are  such  that  it  i^ 
more  profitable  to  permit  it  to  grow  up  to  brush  or  woods  than  to  at- 
tempt to  cultivate  it. 

Another  factor  is  ease  of  cultivation.  If  the  land  is  very  steep  or 
broken  it  is  not  practicable  to  use  improved  machinery  and  it  is  even 
difficult  to  harvest  the  crops  and  remove  them  from  the  land  by  older 
methods.  This  is  particularly  true  in  loading  hay  and  grain  on 
steep  hills.  Smaller  loads  have  to  be  drawn  than  on  level  land,  and 
much  time  is  wasted  in  loading.  Such  fields,  of  course,  can  be 
worked,  but  it  must  be  remembered  that  the  cost  of  producing  crops 
on  such  land  is  necessarily  higher  than  the  cost  of  producing  them 
on  fields  which  permit  of  a  more  efficient  use  of  labor  and  machinery. 
This  difference  in  cost  must  be  reflected  in  lower  valuation,  and  hence 
in  lower  taxes  and  interest  or  rental  charges:  otherwise  the  farmer 
must  pay  these  increase<1  costs  out  of  the  returns  from  bis  own  labor. 

The  physical  condition  of  the  soil  is  an  important  matter  and  one 
which  should  receive  first  attention,  particularly  from  the  beginner 
with  small  capital.  'Frequently,  even  on  high-grade  farms,  soils  get 
into  very  poor  condition  through  a  few  years  of  mismanagement.  It 
is  a  very  easy  matter  to  cause  untold  damage  to  good  land  through 
improper  tillage  or  careless  handling  of  the  soil.  To  correct  such 
damage  usually  takes  several  years.  One  should  distinguish  between 
those  soils  which  are  of  a  poor  physical  condition  naturally  and  which 
can  not  easily  be  corrected  by  the  use  of  manures  and  better  methods 
of  cultivation,  and  those  which  are  in  poor  physical  condition  through 
improper  management  and  which  can  be  restored  by  good  manage- 
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ment.  Putting  a  soil  in  prime  condition  for  planting  is  a  fine  art, 
that  can  be  fully  learned  only  through  long  experience  in  handling 
the  particular  type  of  land  involved. 

The  depth  of  the  soil  is  of  great  importance  and  is  a  matter  to 
which  attention  should  be  given  when  the  land  is  fifst  examined. 
Shallow  soil  is  often  a  liability  and  its  utility  is  sharply  limited  for 
practically  all  farming  purposes.  It  is  cold  and  wet  in  the  spring: 
the  water  table  being  kept  close  to  the  surface.  Later  it  dries  oat 
rapidly  and  becomes  baked  and  hard.  Such  soil  is  quickly  affected 
by  drought.  Shallowness  is  a  common  defect  in  a  great  many  areas. 
Some  fields  may  have  a  soil  much  more  shallow  than  that  in  others. 
This  shallowness  may  not  necessarily  be  due  to  the  hard  rock  being 
close  to  the  top  but  to  "hardpan,"  an  impervious  layer  of  clay, 
which  is  just  as  harmful  as  rock  in  shutting  off  drainage  and  prevtmt- 
ing  the  plant  roots  from  extending  to  their  proper  depth.  This 
shallowness  is  a  characteristic  which  is  not  easily  distinguished.  It 
can  best  be  detected  by  the  use  of  a  soil  auger.  If  shallowness  of 
soil  is  general  or  characteristic  of  the  region,  it  may  be  detected 
to  a  certain  extent  by  the  tree  growth,  certain  kinds  of  trees  being 
found  on  thin  soils.  An  experienced  farmer  can  usually  detect  it 
by  the  general  type  of  plant  growth,  but  an  inexperienced  person, 
particularly  in  a  new  region,  may  be  badly  mistaken  on  this  point. 
It  is  one  of  importance  and  should  be  considered  carefully. 

Connected  closely  with  thin  soils  is  the  subject  of  drainage.  On 
fbis  point  a  person  selecting  a  farm  should  make  assurance  doubly 
sure,  first,  as  to  the  natural  drainage  of  the  fields,  and,  second,  as  to 
the  possibility  of  draining  them  if  the  land  needs  artificial  drainage. 
There  are  few  good  soils  that  do  not  need  artificial  drainage  in  many 
places.  The  gains  from  ease  in  working  the  land,  earlier  drying  out 
in  the  spring,  and  consequent  lengthening  of  the  time  available  tor 
preparation  for  crops,  the  insurance  of  deep  rooting  of  the  plants 
93id  consequent  protection  from  injury  by  drought,  to  say  nothing 
of  the  gain  through  avoiding  crop  failures  due  to  water  standing 
on  the  land  and  slowness  in  drying,  which  often  rots  the  seed  or  re- 
tards growth,  are  very  important  factors  bearing  on  succeesfol  crop 
production.  Thin  soils  and,  in  general,  those  which  need  drainage 
the  most  are  usually  difficult  to  drain,  chiefly  because  they  are  not 
deep  enough  to  allow  the  tile  to  be  put  far  enough  below  the  surface. 
'Vhe  topography  of  many  farms  is  also  such  that  good  drainage  is 
impossible,  because  it  is  impossible  to  ge^  a  suitable  outlet  without 
going  to  a  great  deal  of  expense.  Ease  in  digging  ditches  should  alao 
be  considered  wherever  drainage  is  needed. 

Again,  many  fields  are  wet  during  certain  seasons  of  the  year  owing 
to  what  is  known  as  "  seepage  " ;  tiiat  is,  wat^  being  brought  to  the 
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top  by  rock  outcroppings  or  by  strata  of  clay  coming  near  the  sor- 
face.  Where  this  occurs  on  hillsides,  or  on  generally  rolling  land, 
it  is  frequently  very  difficult  to  correct  by  drainage,  as  the  rock  or 
day  layers  which  bring  the  water  to  the  surface  run  across  the  slope 
of  the  hill j  and  ditches  to  catch  the  water  successfully  would  have  to 
run  along  the  side  of  the  hill,  those  going  up  and  down  not  catching 
the  water  unless  they  were  placed  very  close  together.  This  is  a  point 
which  should  he  carefully  watched  for  on  many  eastern  farms,  par- 
ticularly in  those  regions  where  the  soils  are  of  glacial  origin. 

It  is  often  difficult  to  determine  merely  by  looking  at  the  crop 
growing  on  it  at  certain  seasons  whether  a  field  needs  drainage. 
Frequently  the  best-appearing  fields,  even  with  considerable  slope 
to  them  and  seemingly  well  drained,  as  a  matter  of  fact  are  very 
poorly  drained  in  many  ways.  Eidges  or  level  areas  on  the  tops  of 
hills  or  in  rolling  districts  are  often  poorly  drained,  largely  because 
of  the  thinness  of  f^e  soil. 

All  of  these  factors,  such  as  the  amount  of  usable  land,  ease  of 
cultivation,  depth  of  drainage,  condition  of  soil,  freedom.  frcHU 
danger  of  erosion,  blowing,  flooding,  etc.,  should  receive  the  closest 
attention,  for  they  directly  affect  the  productivity  of  the  land  and 
the  returns  which  may  be  derived  from  it 

ARRANGEMENT  OP  FARM. 

In  choosing  a  farm  one  can  seldom  find  the  ideal  arrangement  of 
buildings  and  fields,  and  a  farm  which  may  be  very  desirable  in  many 
other  particulars  may  he  undesirable  in  this  respect.  In  the  Eastern 
States  the  buildings  and  fields  were  laid  out  and  arranged  in  the 
days  when  labor  was  comparatively  cheap  and  there  was  little 
thought  of  saving  it.  At  present  the  saving  of  labor  js  a  most  im- 
portant factor,  and  the  arrangement  of  a  farm  may  be  such  that 
much  time  is  lost  because  of  irregularity  in  the  shape  of  fields,  or 
because  important  fields  are  far  from  the  buildings.  The  latter  fault 
sometimes  can  not  be  remedied.  In  the  Eastern  States  three  factors 
have  determined,  more  or  less,  the  location  of  the  buildings:  (1)  The 
water  supply,  (2)  the  roads,  and  (3)  the  area  of  good  arable  land 
nearby.  In  regions  where  spring  water  is  generally  used  the  build- 
ings were  invariably  placed  so  that  the  water  could  be  piped  or  car- 
ried to  them.  Thus  water  supply  had  a  greater  weight  in  deter- 
mining the  location  of  the  buildings  than  ease  of  reaching  the  fields 
or  the  highway.  It  is  not  uncommon  to  find  the  best  fields  distant 
from  the  farm  buildings,  or  to  find  the  buildings  far  removed  from 
the  hi^way,  which  depreciates  very  materially  Uie  value  of  the  farm. 

Again,  the  arrangement  of  the  buildings  themselves,  as  regards 
ease  in  doing  chores  or  other  work  about  them,  is  important.    OlKen 
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the  buildings  were  planned  for  one  type  of  farming,  and  that  having 
been  discontinued  and  another  taken  up,  they  fUB  not  suited  to  the 
particular  kind  of  farming  now  practiced.  Frequently,  however, 
alterations  can  be  made  which  will  improve  the  arrangement  in 
many  respects,  but  then,  again,  conditions  may  be  such  that  this 
can  not  be  done. 

WATER  SUPPLY. 

The  experienced  fnrmer  in  selecting  a  farm  will  generally  look 
first  at  the  source  and  dependability  of  the  water  supply,  because 
he  knows  that  a  farm  without  an  adequate  supply  of  water  is  most 
undesirable.  Attention  should  be  directed  to  the  quality  of  the 
water,  to  the  question  of  whether  the  supply  is  dependable  at  aJl 
seasons  of  the  year,  and  to  the  cost  of  obtaining  it. 

The  cost  of  upkeep  and  supply  of  water  on  a  farm  is  often  a 
big  item.  Except  in  regions  where  there  is  an  abundant  supply  of 
spring  water  it  usually  costs  more  on  a  farm  than  in  a  city.  If 
live-stock  farming  is  carried  on,  special  attention  should  be  given  to 
the  dependability  of  the  water  during  hot,  dry  months,  and  also 
during  the  winter  months.  It  is  difficult  to  obtain  water  from 
streams  or  to  drive  cattle  long  distances  during  severely  cold 
weather.  Water  in  the  various  pastures  sufficient  for  the  live  stoc^ 
is  a  valuable  asset  on  any  farm. 

SOCIAL  CONDITIONS. 

The  question  of  good  schools  is  obviously  important.  Attrition 
should  be  given  not  only  to  the  acce^bility  of  elementary  schools 
and  high  schools,  but  aJso  to  the  taxes  required  to  keep  up  these 
schools.  In  Ijie  same  way,  churches  and  other  institutions  have  an 
important  bearing  upon  the  desirability  of  the  farm.  Tbe  chai^ 
acter  of  the  people  in  the  neighborfiood,  their  interests  and  ideals 
are  also  important.  ,      ■    ■ 

Very  often  an  excellent  farm  is  sold  cheap  because  the  owner 
does  not  care  to  live  in  a  certain  neighborhood.  Disagreeable  social 
Matures  are  not  always  apparent  to  the  purchaser  until  some  time 
after  locating.  Such  coQiditions  may  not  affect  the  productive  pos- 
sibilities of  the  farm,  but  do  materially  affect  the  home  life  and  com- 
fort of  the  fa^rmer  iwd  his  family,  and  in  that  way  make  the  farm 
undesirable.     .r3e,'n 

*F^OSt»ECTIVE  RISE  IN  VALUE. 

A  vepy.iarg»4mid>erof  farms  are  bought  solely  because  the  buyers 
beliefs  that  ^e'land  will  rise  in  value  and  that  they  will  be  able 
to -dispose  of  their  holdings  later  at  a  substantial  increase.     In 
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fact,  many  thousands  of  Ameiican  farmers  have  made  more  sub- 
stantial profits  in  this  way  than  they  have  in  farming.  This  prac- 
tice is  to  be  vigorously  condemned  in  all  cases  where  the  buyer 
merely  .holds  the  land  for  speculative  purposes.  However,  where 
farms  are  purchased  with  a  view  to  developing  and  putting  them 
in  shape  and  then  placing  them  on  the  market  again,  no  valid  ob- 
jection can  be  raised. 

An  enormous  rise  in  capital  value  of  farm  lands  has  taken  place 
in  this  country  during  the  last  20  years,  and  no  one  can  predict  with 
certainty  the  probable  course  of  values  in  the  future.  The  buyer  of  a 
farm,  however,  should  carefully  look  into  the  development  of  the 
region  in  the  past  with  a  view  to  determining  whether  present  values 
have  been  brought  about  by  speculation  in  lands  or  whether  they  are 
attributable  to  the  inherent  good  qualities  of  the  land  and  the 
proximity  to  markets.  He  should  also  note  those  features  which 
might  affect  its  value  in  the  future,  such  as  the  possibility  of  new 
railroads,  of  improvement  of  existing  highways,  of  the  develop- 
ment of  near-by  markets,  of  increase  or  decrease  in  demand  for  the 
particular  products  produced  in  that  region,  etc. 

In  considering  the  price  of  the  particular  farm  selected,  it  is 
suggested  that  the  prospective  buyer  make  out  a  statement  of  the 
income  as  derived  from  the  farm  during  the  previous  year.  This 
financial  statement  of  the  farm  under  its  present  system  of  manage- 
ment is  an  excellent  guide  whereby  to  judge  of  its  real  worth  and 
to  indicate  its  possibilities  for  development.  The  blanks  presented 
in  Fani^rs'  Bulletin  661,  "A  method  of  analyzing  the  farm  busi- 
ness," are  suitable  to  be  followed. 

Very  often  the  occupant  of  a  farm  will  not  have  a  statement  of 
the  exad-  receipts  and  expenditures  from  the  various  crops  and  live 
stock,  but  this  should  not  deter  one  from  attempting  to  make  out  a 
financial  statement  of  the  farm  business.  The  seller  or  agent,  if  he 
is  in  earnest  about  disposing  of  the  property,  should  he  willing  to 
give  or  obtain  a  substantially  correct  statement  of  the  business  con- 
ducted. 

Examine  this  statem^it  as  to  the  total  receipts,  especially  the 
sources,  the  stability  of  each,  and  the  possibilities  of  increase.  Kot« 
whether  the  receipts  are  due  to  good  crop  yields  or  to  exceptionally 
high  prices  for  that  particular  year.  Note  especially  the  income 
from  the  live  stock,  as  to  whether  the  profit  came  from  good  gains, 
the  production  of  milk,  or  from  high  prices  received.  See  whether 
any  by-products  have  been  unused,  or  whether  especial  attention  has 
been  given  to  their  sale  or  use. 

Note  the  cost  of  labor,  how  many  men  it  took  to  operate  the 
farm,  and  at  what  period  of  the  year.  Note  the  amount  of  feed,  such 
as  hay  or  grain,  that  may  have  been  purchased  to  carry  the  live 
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stock;  the  expenditures  for  fertilizers ;' thrashing  bill;  and  giitaiag 
or  hay-baling  expense.  Note  also  the  costs  of  repairs  and  upkeep; 
if  these  two  items  are  unusually  low,  find  out  whether  the  owner  has 
deferred  necessary  repairs  in  the  expectation  of  dispo^ng  of  his 
property.  Note  particularly  the  taxes  and  what  they  were  for, 
whether  for  State,  county,  or  local  schools,  and  consider  the  poaa- 
bility  of  increase  or  decrease  in  these  taxes. 

After  examining  this  statement  go  over  the  farm  with  the  idea 
of  determining  whether  the  income  from  any  particular  crop  can 
be  materially  increased  or  whether  new  crops  or  better  arrange- 
ment can  be  substituted,  so  as  to  bring  about  an  increased  revenue. 
Note  any  features  which  will  make  for  a  lessening  of  expenses,  such 
as  (grating  the  farm  with  a  smaller  number  of  work  stock,  fewer 
workers,  etc.  Note  particularly  the  improvements  that  must  be  made 
in  the  near  future,  such  as  new  roof,  flooring,  sills,  or  frqjnework 
construction  for  the  bam ;  fencing,  laying  tile,  etc, 

BUYING  EQUIPMENT.  LIVE  STOCK,  ETC.,  WITH  A  FARM. 

Often  it  is  a  distinct  advantage  when  purchasing  a  farm  to  buy 
the  equipment,  live  stock  and  materials  already  on  the  place.  In 
this  way  an  income  is  yielded  almost  from  the  outset,  which  usually 
makes  possible  the  operation  of  the  farm  without  a  loss,  and  thus 
gives  the  new  comer  a  chance  to  work  out  changes  and  plans  and  at 
the  same  time  have  a  self-sustaining  farm  business. 

If  only  the  bare  farm  is  purchased  it  usually  takes  some  time  to 
supply  all  the  equipment  and  live  stock  and  put  the  place  <xt  s 
paying  basis.  In  the  meantime  overhead  costs  and  other  expenses 
amount  to  a  considerable  item.  There  is  a  distinct  advantage  in 
buying  a  farm  that  is  a  going  concern. 

POSSIBILITY  OF  DISPOSING  OF  FARM. 

The  statement  has  been  made  that  all  the  farms  in  the  country 
change  ownership  every  30  years.  Many  of  these  pass  from  father 
to  son  by  inheritance,  or  otherwise  change  owners,  but  are  kept  in 
the  family.  On  the  other  hand,  a  great  many  farmers  dispose  of 
their  farms  for  one  reason  or  another  by  sale,  and  when  one  is  buy- 
ing a  farm  he  should  also  think  about  the  time  when  he  may  want 
to  sell  It  It  is  BMnetimes  a  great  deal  easier  to  buy  than  it  will  be 
to  sell. 

If  a  farm  can  not  be  sold  in  some  regions  it  can  be  rented,  bat 
in  certain  regions  it  is  almost  impossible  to  rent  out  a  farm.  This 
usually  happens  in  areas  of  rather  poor  soils,  where  the  farms  are 
of  low  productive  capacity  and  will  not  yield  an  income  sufficient 
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to  give  the  owner  a  return  on  his  investment  and  leave  the  tenant 
enough  to  induce  him  to  operate  the  place. 

Very  large  farms  are  often  difficult  to  sell  because  only  a  small 
nmuber  of  persons  want  unusually  lai^  farms  as  compared  with 
the  number  who  desire  and  are  able  to  buy  medium-sized  farms. 

BUYING  A  FAKM  AND  RENTING  ADDITIONAL  LAND. 

It  is  often  possible  to  purchase  a  small  area  and  then  increase 
the  size  of  the  business  by  renting  adjoining  lands.  This  practice 
permits  the  farmer  to  operate  a  good-sized  business  with  a  limited 
capital  and  at  the  same  time  gives  him  greater  security  than  if  he 
had  no  property  of  his  own  and  rented  the  entire  business. 

Such  a  practice  is  a  stepping  stone  which  many  men  use  in  chang- 
ing from  the  status  of  the  renter  to  that  of  the  owner.  It  is  a 
practice  which  can  be  followed  only  in  regions  where  land  ia  readily 
available  for  renting  and  where  grain  farming  or  general  fanning 
is  followed.  This  practice  would  hardly  be  possible  in  dairying  or 
other  live-stock  farming,  where  the  production  of  roughage  and 
other  feeds  for  the  herd  was  required.  Some  years  certain  lands 
might  not  be  available  for  renting,  and  this  would  mean  a  decided 
■reduction  in  the  herd. 

Again,  this  practice  might  be  followed  with  tJie  idea  of  eventually 
buying  adjoining  lands.  This  question,  therefore,  is  one  which 
should  be  looked  into  carefully  before  making  the  venture. 

RENTING  A  FARM. 

Much  of  the  foregoing  discussion  in  regard  to  purchasing  a  farm 
applies  equally  well  to  the  selection  of  a  farm  for  renting.  How- 
ever, a  farm  is  usually  rented  more  as  a  place  of  business  than  as  a 
home,  and  in  view  of  this  special  attention  should  be  given  to  the 
question  of  size  as  related  to  efficiency  of  operation,  the  importance 
of  good  soil,  and  the  sureness  of  a  market  for  the  crops.  One  must 
also  bear  in  mind  that  in  renting  a  farm  it  is  presupposed  that  the 
income  will  be  sufficient  to  give  the  landlord  a  return  on  his  invest- 
ment and  the  tenant  an  income  for  his  labor  and  the  use  of  his  capital 
in  equipment,  live  stock,  etc.  This  means  that  the  farm  must  have 
the  basis  of  a  good  incc»n&  in  order  to  make  a  sufficient  return  for 
both  parties  interested. 

Farm-management  investigations  have  shown  that  the  profits  of 
the  tenant  are  usually  in  direct  proportion  to  the  size  of  the  business 
he  operates.  As  a  tenant  usually  furnishes  the  live  stock  and  ma- 
chinery, a  good-sized  business  permits  him  to  obtain  the  greatest 
efficiency'  with  his  capital  and  is  a  most  important  consideration 
from  his  standpoint.    The  soil  must  be  such  that  the  crofe  will  not 
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only  pay  for  the  labor  auU  materials  eixpended  in  their  production 
but  will  also  yield  an  income  on  the  capital  invested.  It  must,  there- 
fore, necessarily  be  of  good  quality.  As  said  above,  farms  in  regions 
of  low  fertility  are  seldom  rented. 

Again,  the  tenant,  usually  having  but  a  small  amoimt  of  capital, 
and  being  wholly  dependent  upon  the  year's  work  to  give  him  his 
living,  must  ^ard  against  losses  arising  from  a  poor  market  or 
unfavorable  climatic  conditions. 

SUMMARY. 

As  the  purpose  of  this  bulletin  is  merely  to  suggest  some  of  the 
points  which  a  person  should  observe  when  selecting  a  farm,  the 
author  has  attempted  to  give  only  some  of  the  more  important  of 
these. 

A  score  card  has  been  used  sometimes  to  bring  out  the  desirable 
and  undesirable  features  of  a  farm.  This  is  valuable  only  in  giving 
a  list  of  the  items  or  points  to  be  taken  into  consideration.  It  is  not 
practicable  to  assign  relative  weights  to  any  particular  items.  For 
instance,  a  farm  might  score  perfect  in  every  respect  except  water 
supply,  but  if  no  water  was  available  it  would  be  useless.  Hence 
assi^ing  to  each  item  a  percentage  or  weight  might  lead  to  erroneous' 
conclusions.  A  better  method  seems  to  be  to  examine  carefidly  alt  the 
features  of  two  or  more  farms  and  then  view  the  matter  in  a  broad, 
common-sense  way. 

The  appended  blank  form  is  presented  as  a  summary  of  the  points 
emphasized  in  this  bulletin. 

Blank  Fuku  i-ob  Ise  is  Sei.ecti.no  .\  Faui. 
LocattoD  of  farm 

Address 

Distance  to  shipping  station.. ;  to  trading  center 

Condition  of  roads :  In  winter ;  In  sprlnf: 

Distance  to  schools  ami  churclies ;  to  nearest  neighbor 

Is  telephone  avallahle? _   II.  F.  D.?," 

Electric  currptit  for  llBhtins ;  for  power 

Total  orea  of  farm ;  acres  In  crops ;  acres  that  tan  be  used 

for  crops :   iicres  In  pasture ;   acres  In  woods :  ncr«s  lo 

waste  land ;  in  roads,  buildings,  lots,  swamps,  lakes,  etc ;  acres 

In  stump  or  bru.^h  land Kind  of  timber ;  ease  in  gettliig 

out  timber  or  wowl 

Topography  ae  regards  economy  of  cultivation ;  irrigation ; 

dtinKcr  from  erosion  or  sliding ;  flooding .' 
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N'atoral   fertility  ae  evidenced  by  kind  of  fon«t  growtb  and  native  vegeta- 
tion  : 


Pres«)t  coDdltlnii  of  fertility  ns  evidenced  by  grtuvth  of  crops  or  weeds., 
rbysical  condition  of  the  soil ;  iidaptnbillty  to  legnmes 

adaptabtlity  to  nil  klndiii  of  crops 

XatursI  drainage Artificial  drainage I>eptli  of  soil-. 

Kind  of  surface  soil Kind  of  snbsoll 


Water  supply:  Source ;  quantity  In.  dry  summer  moDths  or  during 

winter  months ;  cost  of  upkeep ;  supply  In  pastures 

Buildings  as  suited  to  kind  of  farming', ;  adaptability  to  another 

lype  ot  farming ;  cost  of  upkeep ;  arrangement  lor 

economy  of  work ;  detirnblllty  of  dwelling  as  a  home ; 

condition  of  fences ;  kind  as  regards  cost  of  upkeep ; 

farm  highways t  shape  of  Qelds ;  nearness  to  farmstead 

Kind  of  orchards ;  condition 

Adequacy  of  trees  for  home  use 


Climate;  As  to  growinK  season ;  days  available 

for  farm  work . ;  healthfulness 

Neighborhooil ;  Character  of  people ;  available  labor 

supply 

Possibility  of  Increase  or  decrease  in  value  of  land 

Possibility  of  selling  farm 

Possibility  of  rentlnj;  Inrtu 


Desirability  of  farm  us  a  strictly  business  Investment 

I>«Blrablllty  of  farm  ns  a  home  or  place  to  retire 


Adaptability  of  farm  to  changing  economic  conditions  necessitating  change 
of  type 

Adaptability  of  farm  for  enlargement  of  business 

Adaptability   of   farm    for  diversification    or    Improved   organization   of   tlie 
butiness 

Adaptability  of  the  farm  for  high  yields  of  crops  and  desirability  for  live- 
stock production 

Soreness  of  market  for  major  crops  grown 

History  of  farm  as  regards  luanagement  of  land  with  respect  to  keeping  up 
ffertlUty - . 

History  of  region  as  to  development  and  specnlation  In  lands  as  ofTectlng 
presOTt  price 1 

Xuntber  of  other  well-developed  farms  in  Immediate  vicinity  which  a 
fnl How  long  have  they  been  farmed? 

What  are  some  of  the  operators'  difficulties? 

How  soOn  can  the  farm  be  made  a  going  concern? 
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Soil  aarveya  have  beeu  made  of  manr  areas  hy  the  Bureau  of  Soils  of  tbe 
Dnlted  States  Department  of  AgrlcultoFe.  The  advance  sheets  of  these  sou 
surveys  may  be  obtained  tbrough  the  Bureau  of  Soils  of  the  United  States 
Departmeut  of  Agrlcaltnre  as  loog  as  the  supply  available  for  free  dlstrlbntlon 
lasts,  tbe  Department's  edition  being  only  1,000  of  each.  Many  of  those  no  longer 
available  for  free  dlstrlbntlon  may  be  obtained  for  a  nominal  sum  from  the 
Superintendent  of  Documents,  Government  Printing  Ofllce,  Wasbtngton,  D.  C 
Persons  Interested  In  knowing  what  areas  have  been  surveyed  by  the  Bureau  of 
Soils  should  request  the  Superintendent  of  Documents  to  send  to  them  his  Price 
List  46,  Hitltled  "  Soils  and  PertlllzerB." 

nUUGAHON  PBOIECT8  OF  THE  BECI.AIU'nON  BKBVICS. 

The  Irrigation  projects  developed  by  the  Government  of  the  United  States 
are  under  the  Jurisdiction  of  the  Reclamation  Service,  a  branch  of  the  Interior 
Department.  Detailed  Information  as  to  areas  open  to  settlers  may  be  obtained 
by  addressing  the  statistician  of  the  Reclamation  Service,  Washington,  D.  C 

HOMKBTEADING  PUBUC  I.ANIW. 

Jurisdiction  over  the  public  lands  of  the  United  States  which  are  open  to 
homesteaders  Is  fn  tbe  General  Land  Office,  a  branch  of  the  Interior  Depart- 
ment. Detailed  Information  as  to  areas  open  to  homesteaders  and  tbe  terms 
which  must  be  compiled  with  In  order  to  obtain  a  homestead  may  be  obtained 
by  addressing  the  commissioner  of  the  General  Land  Office,  Washington,  D.  C. 

VABIOU8  STATB  AGBNCIBS. 

Some  of  the  States  are  making  special  efForts  to  assist  the  farmer  or  projec- 
tive farmer  in  making  a  proper  location.  California  and  South  Dakota  botb 
have  State  land  settlem^t  boards,  althougb  the  purposes  of  these  boards  are  DOt 
identlcaL  The  director  of  Immigration  of  the  Wlsconsla  Detpartment  of  Agri- 
culture Is,  among  other  things,  attempting  to  advise  settlers  who  desire  to 
locate  on  ^nsconsin  land.  In  a  number  of  States  lists  of  &rms  for  sale  or 
publications  descriptive  of  agricultural  condlUons  have  been  Issued  by  the  State 
Boards  of  Agriculture  or  by  similar  agencies.  Tbe  Department  of  Farms  and 
Markets  of  the  State  of  New  Xork,  Albany,  New  York,  has  Issued  wnmially  in 
recent  years,  "A  List  of  Tarms  for  Sale  or  Rent  In  New  York."  The  agricul- 
tural experiment  station  of  some  States  have  Issued  bulletins  or  r^wrts  on  soOa. 
In  other  cases  agricultural  experiment  stations  have  Issued  bulletins  giving 
information  of  a  general  nature  to  prospective  settlers. 

Up-to-date  references  for  a   particular    State  on   agricultural   subjects   or 
authorities  can  usually  be  secured  by  addressing  the  State  officers  Id  charge  of 
agricultural  extension  work.    These  officers  are  located  as  follows: 
2a 
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ADDBKSHES  OF   STATE  OFFICt^BH   IN    CHAUOE  OF  AOBICULTUKAl,  EXTENSION    WOKX. 

AlibUQB  ;  Alabama  Pol^techalc   Inatltate.  Auburn. 

ArlmEia :  College  of  A^rtcultarc,  Unlveralt;  of  ArlsoDa,  Tucboo, 

ArkiDSU :  College  of  Agriculture,  UnlTeraltr  of  ArkaniaB,  FajetteTllle. 

CiUfomla  :  College  of  Agriculture,  CDlferelt;  of  Callfonila,  Berkeler. 

ColoTado :  State  Agricultural  College  of  Colorado,  Fort  Colllus. 

Connerticat :  Coonecttcat  Agricultural  College,  Btorri. 

Delanre :  Delaware  College.  Newark. 

Florida :  College  of  Agrlcultare,  CDltenIt;  of  Florida,  OalDearlUe. 

Geolgla :  Georgia  State  College  of  Agriculture,  Athena. 

Idaho:  Tbe  Btate  House.  Boise. 

nUnola :  College  of  Agriculture.  DnlTeralt]'  ot  IIUuDla,  Urbaoa. 

Indiana :  Purdue  nulrerelt;,  Lafifctte. 

Iowa:  Iowa  State  College  of  Agriculture  and  Mechanic  Arts,  Amea. 

EanaB:  Sanaai  State  Agricultural  College,  Manbattau. 

KratuckT :  College  ol  Agriculture,  Dulrenlt;  of  Kentuckj',  LeilngtoD. 

LoulilaDa :  Loolalans  Stale  Unlveralt;  and  Agricultural  and  MecbaulcB)  CoUega,  ITnlw- 

■Itj  Station,  Baton  Rouge, 
liable:  College  of  Agriculture,  Culveraltj  of  Maine,  Orono.   . 
Mirjland :  Marrland  State  College  of  Agriculture.  College  Park. 
Uaaaachnaetta :  Maasacboaetti  Agrlcutural  College,  Ambent. 
UlcUgan :  Hldilgan  Agricultural  College,  Baat  Lansing. 
UlnncMita :  Department  of  Agriculture,  DDirerdty  of  Minnesota.  Uulversltr  Farm,  St. 

Paul. 
KlMlMlppI :  Hlaalsalppt  Agricultural  and  Mechanical  College,  AgrlcuKural  College. 
Uissaori :  College  of  Agriculture,  OnlTeraltj  of  Missouri,  Columbia. 
Iloatana :  Montana  State  College  of  Agriculture  and  Mechanical  Arts.  Boceman. 
Ncbiaaka  :  College  of  Agriculture,  Unlreralty  of  Nebraaka,  Lincoln. 
Ksrada:  College  of  Agriculture,  UnlTerslt;  of  Nevada,  Reno. 

New  Hampablre :  New  Hampshire  College  of  Agrlcultara  and  the  Mechanic  Arts,  Durham. 
New  Jersey :  College  of  Agriculture  and  Mechanic  Arts  of  Rutgei*  College  and  the  State 

Cnlvendty  ot  New  Jemey,  New  Brunswick. 
New  Mexico;  New  Mexico  College  of  Agriculture  and  Mechanical   Arts.   Btate  Collcqie. 
New  Tork  :  New  York  State  College  of  Agricuimre,  Ithaca. 
Nonn  Carolina:   North   Carolina  Slate  College   of  Agriculture  and   Engliiei^rlug,   West 

RUelgh. 
North  Dakota :  Nortfa  Dakota  Agricultural  College,  Agricultural  College. 
Ohio:  College  of  Agriculture,  Ohio  State  University,  ColumbUH, 
Oklahoma :  Oklahoma  Agricultural  and  Mechanical  College,  Stillwater. 
Oregon :  Oregon  Agricultural  College,  Corvallls. 
Pennsyranta :  Pennsylvania  State  College,  State  College. 
Bhode  Island:  Rhode  Island  State  College,  Slngaton. 

Soutli  Carolina  :  Clemson  Agricultural  College  of  South  Carolina,   Clemson  College. 
South  DakoU :  South  Dakota  State  College,  Brookings. 
Tenneaee :  College  of  Agriculture.  University  of  Tennessee.  Knoivllli'. 
Teiu :  Agricultural  and  Mechanical  Collie  ot  Texas,  College  Station. 
rtab:  Agricultural  College  of  Utah,  Logan, 

Vermont :  University  of  Termont  and  State  Agricultural  College,  Burlington. 
Vlrfhila:  TlTglnla  Polytechnic  Institute,  Blackshucg, 
WastilngtoD :  State  College  ot  Washington,  Pullman, 

West  Virginia ;  College  of  Agriculture.  West  Virginia  University,  Morganlown. 
Wtsconsln:  College  of  Agriculture,  UnlvetslCy  of  Wisconsin,  Madison. 
Wyoming:  Cc^ege  of  Agriculture.  University  ot  Wyoming,  l.ariml& 
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rpHIS  BULLETIN  is  designed  to  aid  the  prospec- 
tive  buyer  or  renter  in  the  choice  of  a  farm. 
It  is  written  for  those-  who  already  have  had  some 
experience  in  farming,  rather  than  for  the  inexperi- 
enced, and  is  intended  primarily  to  ofTer  suggestions 
to  the  farmer  whose  training  has  been  rather  limited, 
or  to  the  more  experienced  man  who  contemplates 
moving  to  an  unfamiliar  locality  or  changing  to  an 
unfamiliar  type  of  farming.  It  is  assumed  that  no 
one  wholly  without  experience  in  farming  would  be 
so  rash  as  to  choose  a  farm  on  the  strength  of 
knowledge  gleaned  merely  from  a  bulletin  on  the 
subject. 


WashinKton,  D.  C. 
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By  K.  H.  TeoiiHON,  fdriiHrly  Astimant  Chief,  OffUx  of  Farm  Management' 
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WISE  SELECTION  of  a  fann  is  vital  to  the  success  and  satis- 
faction of  farm  life.  Choosing  a  farm  often  means  choosing 
a  place  in  which  to  live  and  work  for  a  lifetime.  It  is  important  to 
decide  wisely  in  buying  for  investment,  but  in  making  a  selection  for 
a  home  it  is  of  double  importance  that  the  various  fratures  that  may 
have  a  decisive  bearing  on  the  farm  business  or  that  may  affect  the 
home  life  be  considered.  It  is  the  purpose  of  this  bulletin  to  bring 
some  of  these  points  to  the  reader's  attention  so  that  he  may  be  in  a 
position  to  view  the  matter  on  all  sides  and  wei^h  the  advantages  and 
disadvantages  before  buying  or  renting  a  particular  farm. 

It  has  been  said  that  we  are  creatures  of  environment.  If  this  is 
true  of  any  class  of  people,  it  is  true  of  farmers.  The  farm  boy  trav- 
els in  his  father's  footsteps,  all  too  often  without  attempting  to  gain 
a  broader  point  of  view  through  acquaintance  with  conditions  other 
than  those  that  have  shaped  his  father's  life.  The  conservatism  of  the 
fanner  is  primarily  based  on  the  fact  that  generally  he  is  a  student 
of  none  but  local  conditions.  When  a  person  has  been  trained  in 
only  one  kind  of  farming  he  is  likely  to  look  at  another  kind  of  farm 
business  with  prejudice.  The  dairyman  can  see  only  dairying.  He 
thinks  in  terms  of  cows,  acres  of  silage  corn,  and  tons  of  hay.  A  fruit 
farmer  can  see  nothing  but  fruit,  and  habitually  thinks  in  terms  of 
the  fruit  business. 

Many  farmers,  especially  the  younger  menj  in  moving  from  one 
region  to  another,  make  serious  errors  in  their  selections  of  farms, 
not  that  their  judgment  is  naturally  poor,  but  mainly  because  they 

'Tbe  OfSce  nl  Faiin  Managriueiit.  larpr  tbp  tme-'  of  Farm  ManaBemt-iil  nnd  Farm  Eco- 
DOmlci.  wa*  rocrtm].  In  IB22.  wllb  Ihp  Biirvnti  nl  UarkHs  and  Crop  t^atimatPB  to  form  tba 
preHDt  Bureau  ol  Agricultural  Economics. 
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know  only  one  set  of  conditions  and  are  not  able  to  measure  accu- 
rately all  the  factors  that  must  be  taken  into  accuunt  ui  choosing  the 
new  location.  It  is  here  that  the  science  of  farm  management  is 
helpful,  for  from  the  farm-management  viewpoint  the  farm  is  put 
on  a  business  basis,  so  that  all  the  influences  which  may  have  a  bear- 
ing on  the  profitableness  of  this  business  are  considered. 

But  in  doing  this  the  home  side  of  the  que^stion  must  always  be 
kept  in  mind.  The  farm  home  and  the  farm  business  are  inseparable. 
A  desirable  farm,  from  a  business  standpoint,  is  nevertheless  unde- 
sirable if  it  has  no  social  or  community  advantages.  On  the  otJier 
hand,  desirable  living  conditions  are  of  little  or  no  advantage  unlesa 
supplemented  by  a  successful  farm  business. 

A  farm  may  have  fine  buildings,  good  water  supply,  splendid 
roads,  and  otlier  assets  (»f  this  nature,  yet  if  the  soil  is  rocky,  shallow, 
or  naturally  infertile,  so  that  its  productive  possibilities  are  distinctly 
limited,  there  will  be  no  adequate  income  wherewith  to  enjoy  the 
other  advantages.  Moreover,  these  physical  limitations  are  enduriog 
while  the  needed  improvements,  such  as  buildings  and  roads,  can  be 
added  as  means  are  provided. 

It  is  fully  realized  that  many  persons  .select  certain  regions  or 
certain  farms  largely  for  personal  reasons.     In  such  instances  the 

Eersonal  factor  outweighs  all  others,  and  the  question  of  the  dears- 
ility  of  the  farm  from  a  business  standpoint  is  comparatively  of 
less  importance. 

Few  farms  possess  all  of  the  desirable  features,  and  it  is  often 
sound  business  to  invest  in  a  farm  or  in  land  even  though  it  has  cer- 
tain undesirable  features.  Naturally,  the  particular  circumstances 
and  the  purposes  for  which  the  individual  wants  a  farm  will  always 
be  taken  into  consideration  in  making  a  selection. 

TRAINING  AND  EXPERIENCE 

It  is  assumed  at  the  outset  that  the  prospective  farm  buyer  or 
renter  has  sufficient  training  and  esperience  along  agricultural  linea 
to  justify  him  in  making  the  venture.  Successful  farming  is  not 
easy.  It  requires  nmcl)  experience  in  doing  the  various  kinds 
of  farm  work  and  the  ability  to  show  others  how  to  do  this  work. 
It  requires  training  in  business  management  and  knowledge  of  the 
principles  of  plant  growth,  the  feeding  and  care  of  animals,  and  the 
maintenance  of  soil  fertility.  Few  industries  require  such  a  wide 
range  of  training  and  experience.  Farming  is  not  simply  growing 
a  particular  crop  or  feeding  a  certain  kind  of  livestock.  It  is  an 
all-the-year-round   busine^,   involving   the   production    of    various 

filants  and  animals  and  the  successful  organization  of  the  varying 
arm  enterprises  into  a  smoothly  working  unit. 
For  a  man  to  obtain  the  needed  training  and  experience  on  his 
own  farm  is  usually  expensive.  It  is  much  cheaper  for  the  beginner 
to  get  the  preliminary  training  by  working  for  another  farmer. 
A  successful  farmer,  in  speaking  of  his  farming  experience,  has  said: 
If  anyone  conld  have  told  me  at  the  ontHet  the  things  I  have  had  to  learn 
throush  'lO  yt-ars  of  mauaKenient  of  tlil^i  farm,  yetim  of  experiment  wovU 
have  been  saved  and  Buccesa  made  very  much  exsler. 

The  suggestions  outlined  in  this  bulletin  are  primarily  for  the 
beginner  and  the  less-experienced  person ;  nevertheless  it  is  assumed 
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that  no  one  entirely  unfamiliar  with  ngrioiilture  would  presume  to 
buy  a  farm  after  merely  rending  a  booy:  or  bulletin  on  the  subject. 
In  buying  a  farm  a  city  man  should  bear  in  mind  that  he  is  in 
much  the  same  poi^ition  in  choot;ing  a  home  and  business  in  the 
country  as  the  farmer  would  be  if  he  went  to  a  city  to  buy  a  home  and 
place  of  business.  Lack  of  experience  and  information  in  either 
case  is  usually  expensive.  Many  of  the  6uer  points  that  an  experi- 
enced farmer  would  note  in  inspecting  a  farm  cannot  be  discussed 
here.  The  experienced  farmer,  when  choosing  a  farm  of  a  familiar 
type,  does  not  need  a  score  card  in  making  nis  selection. 

TO  BUY  OR  TO  RENT? 

In  choosing  a  farm  there  are  the  following  options:  (1)  Buying 
a  farm  with  the  intention  of  operating  it  as  one's  entire  business; 
^2)  buying  a  small  farm  and  renting  enough  additional  land  to  meet 
one's  needs;  (3)  renting  a  farm  either  on  a  share  or  cash  basis. 

The  question  of  whether  to  buy  or  rent  cannot  definitely  be  an- 
swered here,  but  the  suggestions  as  to  the  benefits  derived  Irom  the 
nse  of  capital  and  size  of  the  farm  business  apply  in  either  case. 
The  choice  in  this  matter  is  usually  determined  by  the  funds  avail- 
able. 

If  one  has  only  a  small  amount  of  capital  and  wishes  to  under- 
take farming  as  a  business  from  which  to  derive  his  entire  income, 
he  should,  in  nearly  all  cases,  begin  as  a  renter.  But  if  he  wishes 
to  buy  a  farm  on  which  to  live,  deriving  a  part  of  his  income  from 
other  sources,  then  probably  purchasing  is  desirable,  even  though 
capital  is  limited. 

Again  in  many  cases  if  a  small  farm  can  be  bought,  it  is  possible  to 
develop  this  as  a  basis  of  operations  and  to  rent  additional  land  in  the 
neighborhood.  This  is  not  an  altogether  desirable  method  of  opera- 
tion; it  is  never  certain  that  suitable  lands  will  be  available.  But 
it  is  an  expedient  that  enables  one  to  operate  a  much  larger  business 
than  he  could  otherwise  with  the  amount  of  capital  he  has,  and  at 
the  same  time  have  a  home  that  he  can  call  his  own. 

Whatever  course  is  followed,  it  is  highly  desirable  that  the  basic 
business  principles  governing  the  farm  business  be  thoroughly  under- 
stood before  some  of  the  finer  points  are  decided.  A  disregard  of 
these  basic  principles  is  responsible  for  a  large  percentage  of  farm 
failures.  A  man  may  unconsciously  work  all  his  life  against  some 
unsuspected  economic  barrier,  when  success  would  have  been  com- 
paratively easy  had  he  selected  a  farm  where  economic  forces  would 
aid  him  instead  of  working  against  him. 

THREE  VITALLY  IMPORTANT  FACTORS 

To  achieve  success  in  an  ordinary  farming  venture  it  is  almos<t 
essential  to  have  these  three  advantages: 

(1)  Opportunity  for  a  paying  size  or  volume  of  business,  (2)  a 
quality  of  crop  land  and  of  livestock  productive  enough  to  be  profit- 
able except  under  most  adverse  economic  conditions,  and  (3)  suitable 
conditions,  both  as  to  natural  resources  and  environment  and  as  to 
markets,  to  permit  the  development  of  a  dependable  organization  of 
fairly  diversified  activities. 
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Other  things  being  the  same,  the  net  income  from  a  farm  is  di- 
rectly affected  by  the  size  of  the  business.     If  the  gross  ' " 


small  the  net  income  must  necessarily  be  relatively  small,  no  inatt«r 
how  economical  the  management.  In  earlier  years  the  amount  of 
hand  labor  available  largely  controlled  the  size  of  the  farm  busi- 
ness, but  under  present  conditions  the  determining  factor  is  not  what 
a  man  actually  can  accomplish  with  his  own  hands,  but  what  he  can 
accomplish  with  the  aid  of  power,  machinery,  and  other  agencies. 

Land,  buildings,  and  equipment  are  economically  valuable  only  in- 
sofar as  they  can  be  used  for  productive  purposes.  The  real  income 
from  a  farm  is  derived  from  three  sources — returns  for  the  use  6f 
land,  returns  from  working  capital,  and  returns  for  labor  expended. 
If  both  capital  investment  and  labor  expended  are  small,  the  income 


PlouBS  1. — Tblg  kind  of  farmltiK  necmdlati'H  a  great  erpenditare  of  baad  labor. 

must  necessarily  be  small.  Capital  working  alone  in  the  farm  busi- 
ness will  not  yield  an  income;  a  man  may  have  plenty  of  land  to 
work,  but  if  he  does  not  work  it  he  gets  nothing.  Then  again,  if 
he  has  but  a  small  acreage,  or  an  acreage  that  ^ives  but  limited 
opportimity  for  profitable  work  he  necessarily  is  limited  in  income 
from  his  labor.  It  is  possible,  of  course,  to  conduct  a  large  business 
on  n  small  acreage,  but  intensive  farming,  such  as  market  gardening, 
can  be  carried  on  only  with  a  great  expenditure  of  man  labor.  The 
man  who  chooses  to  farm  an  acreage  too  small  to  permit  the  free  use 
of  labor-saving  implements,  should  understand  that  a  convenient 
market  for  his  products  and  a  relatively  large  application  of  manual 
labor  per  acre  are  essential  to  even  a  moderate  success  (fig.  1). 

It  should  be  borne  in  mind  that  it  requires  a  farm  business  of 
considerable  size  to  provide  an  income  that  will  even  cover  mainte- 
nance charges,  and  tnat  these  charges  are  relatively  larger  for  small 
farms  than  for  large  farms.     A  farm  may  be  of  such  a  size  as  lo 
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furnish  most  of  the  supplier  needed  in  the  fanner's  living,  such  as 
garden  and  fruit,  and  enough  income  to  pay  the  taxes  and  ruiming 
expenses,  but  unless  there  is  a  margin  above  this  annual  maintenance 
charge  no  progress  can  be  made  toward  accumulating  a  surplus. 

This  point  is  often  overlooked,  and  thousands  of  men  fail  to  under- 
stand why  they  do  not  get  ahead  faster,  when,  as  a  matter  of  fact, 
the  size  of  their  business  is  such  that  there  is  only  a  remote  possibility 
of  any  margin  being  left  after  obtaining  a  bare  living  and  paying 
absolutely  necessary  running  expenses.  Often  the  income  is  not 
enough  even  to  do  this,  and  the  fanner  and  his  family  have  to  go 
without  some  of  the  comforts  of  life. 

Thus  it  is  that  the  size  of  the  farm  business  is  one  of  the  most  im- 
portant factors  to  be  considered  in  selection.  In  evaluating  a  farm 
in  this  regard  it  is  essential  to  make  sure  of  three  things:  (1)  That 
yon  have  an  opportunity.  That  is.  make  sure  that  the  desired  vol- 
ome  of  business  is  at  least  potentially  there,  as  evidenced  by  tillable 
land  or  by  markets  for  intensive  crops  on  small  areas,  (2)  that  the 
volume  of  business  can  be  achieved  by  economical  methods,  and  (3) 
that  the  volume  of  business  that  can  be  conducted  on  the  farm  is  such 
that,  if  prices  are  normal,  it  will  yield  an  income  large  enough  to 
provide  a  comfortable  margin,  after  paying  the  absolutely  necessary 
expenses  of  operation  and  providing  an  adequate  living  for  the 
farmer  and  his  family,  for  saving  or  luture  demands. 

The  watcliword  should  be  "opportunity  ",  and  opportunity  hangs 
upon  two  factors,  either  of  whicn  is  of  no  avail  without  the  other : 
(1)  Room  to  use  capital  and  labor  economically  and  (2)  a  place  to 
market  the  harvest. 

On  the  other  hand,  it  is  possible  to  get  farms  that  are  too  large. 
One  important  advantage  of  a  farm  no  larger  than  can  be  handled 
by  the  fanner  and  his  family  is  that  such  farms  can  be  operated 
with  a  minimum  of  cash  outlay,  whereas  larger  farms  require  a 
higher  percentage  of  their  operating  costs  to  be  actually  paid  in  cash. 
This  situation  is  dangerous  in  periods  of  low  prices  for  farm  prod- 
ucts. Most  of  the  extremely  large  farms  that  were  in  existence  at 
the  beginning  of  the  present  depression  liave  succumbed  to  a  situation 
in  which  the  out-of-pocket  costs  exceeded  the  cash  income. 

The  present  widespread  unemployment  in  American  industry  has 
had  the  effect  not  only  of  stopping  the  usual  flow  of  farm  population 
into  the  cities  but  of  actually  inducing  a  return  movement  to  the 
farm.  This  has  substantially  increased  the  demand  for  farms; 
and,  if  the  conditions  that  have  induced  the  situation  remain,  smal- 
ler sized  farms  and  more  intensive  cultivation  of  them  may  be  one 
of  the  results.  However,  those  who  are  contemplating  buying  a 
small  farm  for  the  purpose  of  making  a  living  should  beware  of 
getting  an  area  too  small  to  provide  an  opportunity  to  grow  suffi- 
cient products  to  insure  at  least  a  gross  income  adequate  from  the 
point  of  view  of  the  needs  of  the  family.       • 

HIQH  QUALITY  OF  B0SINBS3 

It  is  (ibviously  essential  to  the  success  of  any  farm  to  grow  crops 
and  to  keep  livestock  that  return  enough  to  pay  more  than  the  cost 
of  production.  On  a  certain  fwm  at  one  time  it  took  32  bushels  of 
com  to  cover  the  bare  cost  of  growing  the  crop.    When  the  fanner 
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harvested  33  bushels  he  had  a  margin  of  but  1  bushel  over  and  above 
the  cost.  On  a  farm  across  the  road  it  took  34  bushels  to  pay  the 
cost  of  growing  the  corn,  but  the  farmer  harvested  50  bushels — a 
margin  of  profit  16  times  that  of  his  neighbor.  Such  margins  repre- 
sent the  difference  between  success  and  railure. 

In  choosing  a  farm  be  sure  to  see  that  the  prospects  are  for  crop 
yields  more  than  enough  to  balance  the  cost  of  their  production. 
It  is  plain  common  sense  that  good  crops  are  better  than  poor  crops 
and  that  good  crattle  are  better  than  poor  cattle.  Soils  of  low  fertiiity 
are  a  handicap;  in  fact,  some  soils  are  a  positive  liability  if  they 
must  be  farmed.  It  is  well  to  inquire  thoroughly  into  yields,  ntrf; 
only  those  that  Have  been  obtained  on  the  farm  itself  for  a  series 
of  years,  but  those  realized  on  nearby  farms.  Learn  whether  poor 
crops  are  due  to  poor  soil  or  to  bad  management.  If  yields  are  very 
high,  inquire  carefully  as  to  how  they  are  obtained,  and  judge  for 
yourself  as  to  the  economy  of  the  methods  used.  If  the  yields  have 
oeen  very  low,  it  may  be  that  the  better  management  or  improved 
methods  which  may  oe  put  into  effect  will  make  possible  the  pro- 
duction of  profitable  crops;  but  before  buying  in  such  a  case,  make 
doubly  sure  that  the  land  is  capable  of  improvement. 

'Equally  essential  to  the  success  of  the  farm  business  is  high  quality 
of  the  livestock  enterprise;  that  is,  handling  livestock  so  that  they 
will  pay  for  feed,cjire,  and  labor.  This  is  more  than  a  matter  of 
management,  for  it  is  dependent  on  cheap  roughage,  on  pasturage,  on 
a  market,  and  on  getting  labor  at  reasonable  rates. 

The  quality  of  the  business  must  not  be  confused  with  the  question 
of  prices  for  which  the  products  are  sold.  A  man  may  be  growing 
excellent  crops  or  have  very  fine  livestock,  but  the  prices  he  receiites 
may  be  so  low  as  to  make  even  high  yields  and  good  livestock  un- 
profitable. More  often,  however,  failure  in  the  farm  business  is 
occasioned  by  low  yields  and  poor  livestock  when  the  products  are 
marketed  at  prevailing  prices.  The  chances  of  success  are  with  tiie 
man  who  grows  a  good  crop  and  keeps  at  least  a  fair  quality  of 
livestock. 

ADEQUATE  DtVERStFICATION  OP  PARK  BUSINESS 

Diversification  of  the  farm  business,  as  represented  by  the  prodnc- 
tion  of  several  salable  products,  lessens  the  risk  of  loss  from  crop 
failure  and  low  prices,  promotes  better  utilization  of  teams,  labor, 
and  machinery,  permits  rotation  of  crops,  and  on  the  whole  is  cod- 
ducive  to  the  safety  and  stability  of  the  farm  business. 

If  the  farm  selected  is  so  situated  that  it  is  desirable  to  grow  only 
one  pnxluct,  be  very  certain  as  to  the  reliability  of  that  product, 
both  as  to  production  and  as  to  sale.  If  the  climate  is  such  that  only 
a  limited  class  of  crops  will  thrive  or  mature,  the  growing  season 
may  be  so  short  that  certain  crops  e-ssential  to  a  good  rotation  cannot 
be  grown.  Make  doubly  sure  that  climatic  conditions,  such  as  rain- 
fall, period  of  drought,  late  spring  or  early  fall  frosts,  hailstorms, 
strong  winds,  hot  wmds,  fogs,  and  humidity  do  not  seriously  limit 
the  development  of  a  diversified  farm  business.  It  is  generally  possi- 
ble to  grow  some  crops,  but  can  all  those  needed  be  grown  so  succees- 
fnlly  as  to  insure  a  well-balanced  farm  organization!  Many  farmers 
have  failed  through  failing  to  give  pn>|>er  attention  to  this  question. 
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Equally  important  with  market  and  climatic  limitations  are  soil 
and  topography.  A  soil  may  grow  beans,  corn,  oats,  and  timothy, 
but  not  clover — an  essential  crop  for  many  rotations.  The  soil 
may  be  too  sandy  for  some  crops.  It  may  blow  badly  or  wash  when 
intertilled  crops  are  used  in  the  rotation.  It  may  oe  too  poor,  or 
it  may  be  subject  to  leaching,  or  alkali,  or  drought.  These  conditions 
may  not  necessarily  limit  all  the  crops,  yet  may  be  so  unfavorable 
as  to  limit  certain  crops  on  which  proper  diversification  of  the  busi- 
ness must  be  built. 

AMOUNT  OF  CAPITAL 

The  outlay  of  capital  in  the  farm  business  is  generally  a  question 
not  of  how  much  to  invest  in  the  business  but  of  how  much  of  a 
farm  business  can  be  undertaken  with  tlie  funds  and  credit  available. 
In  the  case  of  those  having  plenty  of  capital,  the  amount  needed  to 
finance  the  business  is  governed  by  the  size  of  the  farm  they  may 
choose  to  operate. 

It  is  important  to  bear  in  mind  the  necessity  for  a  proper  distribu- 
tion of  capital  among  the  items  of  land,  equipment,  livestock,  sup- 
plies, and  cash  for  operating  expenses,  A  poorly  balanced  equip- 
ment, in  point  of  livestock,  machinerv,  or  other  features,  may  se- 
riously limit  the  farm  income.  Lack  of  enough  horses  to  do  the  work, 
or  of  the  necessary  livestock  to  consume  the  hay  or  roughage  is  a 
serious  handicap,  particularly  for  a  beginner.  On  the  other  hand,  in- 
vestment in  expensive  items  of  machinery  or  improvements  may  well 
be  postponed  for  a  few  years,  the  primary  object  at  the  beginning 
being  to  equip  the  farm  with  those  things  which  will  count  from  the 
outset  toward  the  making  of  an  adequate  net  income.  Later,  as 
profits  are  made,  other  improvements  can  be  added.  Overinvestment 
in  buildings  is  a  common  fault  of  beginners  and  not  uncommon 
among  farmers  in  general.  Expensive  buildings  entail  a  heavy  an- 
nual charge  against  the  business.     (Figs.  2  and  3.) 

The  proportion  of  the  total  investment  in  land  and  in  the  various 
items  of  equipment  should  vary  according  to  the  price  of  the  land 
and  the  kind  of  farming  followed.  In  a  general  or  diversified  farm- 
ing business  (that  is,  growing  staple  crops,  with  dairy  cows,  hogs, 
or  other  cattle)  from  70  to  80  percent  of  the  total  farm  investment 
will  be  required  by  the  land  and  buildings.  On  truck,  fruit,  grain, 
and  cotton  farms,  possibly  90  percent  may  be  represented  by  real 
estate.  The  amount  of  cash  necessary  for  running  expenses  will 
vary  from  1  to  3  percent  of  the  total  investment.  This  will  depend 
largely  on  the  way  the  annual  income  from  the  farm  is  received. 
On  dairy  farms  the  checks  from  milk  or  cream  are  received  every 
month  or  more  frequently.  These  furnish  funds  for  running  ex- 
penses and  a  smaller  amount  of  cash  is  needed  for  operating  expenses. 

The  successful  farmer,  however,  usually  keeps  funds  at  hand  to 
use  for  bargains  should  occasion  arise.  Cattle  may  be  going  at  a 
low  price  at  a  neighborhood  auction  or  the  farmer  may  have  a  cliance 
to  buy  second-hand  machinery  to  replace  that  worn  out.  Many 
farmers  buy  much  of  their  equipment  in  this  way.  The  amount 
invested  in  machinery,  tools,  etc.,  will  usually  range  from  2  to  5  per- 
cent of  the  total  farm  investment.  The  remainder  of  the  funds  Will 
be  represented  by  livestock,  feed,  and  supplies,  the  amount  of  the 
112268*— 35 3  C  it  )O0lc 
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latter  depending  largely  upon  the  season  of  the  year  and  the  num- 
ber and  kind  of  livestock  kept. 

With  limited  capita!  it  is  a  common  practice  to  buy  as  large  a  farm 
as  possible  with  the  amount  available  to  cover  the  cash  payment 
required  at  the  time  of  purchase  and  still  have  enough  funds  to  equip 
and  operate  the  farm  selected.  Thus,  if  the  buyer  had  $5,000  in  cash 
he  might  invest  his  funds  somewhat  as  follows:  He  selects  a  farm 
costing  $8,500,  of  which  $6,000  could  remain  as  a  first  mortgage. 
Thus  he  places  $2,500  in  land  as  a  cash  payment  at  time  of  purchase, 
giving  a  mortgage  for  $6,000.  This  leaves  $2,500  for  equipment  and 
operating  expenses.  He  might  put  $600  in  machinery  and  tools, 
$1,200  in  work  stock  and  other  livestock,  $300  in  feed  and  supplies, 
and  $400  in  cash  to  carry  on  the  business.  These  are  only  approxi- 
mate figures  and  will  vary  considerably  according  to  the  farm 
selected. 

Usually  for  a  beginner  in  the  farm  business  the  amount  in  cash 
should  exceed  that  ordinarily  used  by  a  farmer  in  a  well-established 
business,  as  more  funds  are  needed  in  getting  started  than  later  when 
the  business  is  well  established. 

Only  a  rough  approximation  can  be  given  of  the  number  of  work 
stock  necessary.  On  general  farms  having  more  than  100  acres  in 
crops  there  should  be  one  work  horse  for  every  20  to  25  acres  of 
crops ;  on  eastern  farms  having  50  acres  or  under  in  crops  one  horse 
to  every  12  to  15  acres  of  crops,  and  on  cotton  farms  one  mule  to 
every  12  to  16  acres  of  cotton  plus  8  to  10  acres  of  corn  and  other 
crops.  As  the  size  of  the  farm  increases  up  to  a  certain  point, 
greater  efficiency  of  work  stock  and  machinery  is  obtained,  and  each 
work  horse  or  machine  works  a  larger  area.  Observation  as  to  the 
number  of  horses  needed  on  neighlxiring  farms  of  the  same  size  is 
an  excellent  guide  in  this  matter. 

Farm-management  investigations  have  shown  conclusively  that 
there  is  a  marked  increase  in  efficiency,  in  the  use  of  men,  horses,  and 
machines  on  medium-sized  farms  over  small  farms.  Why  this  is 
true  is  obvious  when  we  stop  to  analyze  the  problem.  If  your  horses 
work  only  15  acres  of  crops  each  and  the  horses  of  your  neighbor 
across  the  road  work  20  each,  and  you  both  sell  your  products  to 
the  same  market,  you  necessarily  have  to  bear  a  higher  expense  for 
horse  labor.  If  your  mowing  machine  cuts  25  acres  a  year  and 
stands  in  tbe  shed  360  days  out  of  the  year,  and  your  neigiibor's 
machine  cuts  75  acres,  your  machinery  cnarge  per  acre  of  hay  cut 
must  necessarily  be  higher  than  his. 

Even  on  small  farms  occasions  are  constantly  arising  when  at  * 
least  two  men  are  needed.  One  may  be  required  to  keep  the  team 
busy  while  the  other  goes  to  town  for  supplies  or  does  the  chores. 
Many  operations  can  be  done  to  advantage  only  with  two  men. 
One  man  in  a  general  farm  business,  without  help,  can  hardly  work 
enough  land  lully  to  utilize  his  teams  and  machinery  to  the  b^t 
advantage. 

So  far  as  investigations  on  this  subject  have  progressed,  no  marked 
increase  in  efficiency  of  men,  horses,  and  machines  is  obtained  on 
very  large  farms  over  medium-sized  farms.  Stated  differently,  there 
is  a  pronounced  increase  in  efficiency  on  a  medium-sized  farm  over  a 
small  farm,  but  beyond  a  2-man  farm,  or  one  on  which  from  20  to 
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25  acres  of  crops  are  coTcred  per  horse,  there  is  no  substantial  gain 
in  efficiency  of  men  or  teams  by  reason  of  larger  acreage. 

The  tractor  has  come  to  be  an  important  source  of  farm  power. 
In  most  types  of  farming  characterized  by  grain-crop  growing,  ttie 
tractor  has  increased  the  amount  of  land  one  man  can  handle  by 
making  possible  the  use  of  larger  tillage  and  harvesting  machinery 
than  is  feasible  with  horse  power.  This  has  tended  to  increase  thie 
usual  size  of  farm  in  areas  wnere  tractor  power  has  become  dominant. 

The  typical  American  farm,  generally  speaking,  provides  work  for 
the  farmer  and  one  additional  worker.  In  many  cases  the  additional 
help  is  the  farmer's  son  or  some  other  member  of  his  family. 

ADAPTABILITY  TO  CHANGING  ECONOMIC  CONDITIONS 

In  choosing  a  farm,  it  is  well  to  bear  in  mind  the  probable  effect  of 
changing  economic  conditions.  Certain  crops  may  cease  to  be  profit- 
able, owing  to  the  development  of  other  regions  more  favorably 
situated  for  their  production  and  marketing.  Some  crops  may  have 
to  be  abandoned  because  of  disease  or  insect  pests.  The  question 
should  be  asked :  Is  the  farm  selected  adapted  to  such  possible 
changes  ? 

For  instance,  suppose  the  farm  selected  is  now  growing  beans, 
potatoes,  corn,  oats,  clover,  and  hay,  with  the  prospect  that  beans 
and  potatoes  will  soon  cease  to  be  profitable.  Can  some  other  crop 
or  crops  be  found  to  replace  them  I  Few  regions  have  a  wide  range 
of  crops,  especially  in  general  farming,  and  adaptability  to  new 
crops  is  an  important  consideration. 

Can  the  beef-cattle  farm  be  made  over  into  a  dairy  farm?  Can 
the  dairy  farm  be  made  into  a  sheep  farm!  Can  the  fruit  farm  be 
made  into  a  hay,  grain,  or  livestock  farm!  In  many  instances  it 
will  be  found  that  the  farm  in  question  demands  an  inflexible  type 
of  farming  that  cannot  be  changed  to  meet  changing  conditions. 

The  history  of  American  agriculture  is  filled  with  thousands  of 
illustrations  of  agricultural  evolution  brought  about  by  the  great 
development  of  agriculture  in  the  movement  of  settlement  from 
East  to  West.  Many  of  the  greatest  mistakes  of  the  present  genera- 
tion have  been  made  in  this  particular.  Men  have  selected  farms  that 
were  all  right  at  the  time,  but  in  a  few  years,  with  changed  market 
conditions,  their  whole  business  has  been  ruined,  leaving  them  with 
farms  on  their  hands  which  did  not  admit  of  reorganization  or 
readjustment.  Such  failure  may  result  from  having  too  small  an 
area  for  general  farming,  or  from  having  soil  not  adapted  to  the 
production  of  staple  crops.  The  Eastern  States  are  strewn  with 
run-down  farms  which  were  profitable  under  the  conditions  of  a 
generation  or  two  ago,  but  which  cannot  be  adapted  to  present-day 
conditions  with  respect  to  labor,  use  of  machinery,  and  transporta- 
tion. This  is  one  of  the  important  factors  responsible  for  the  low 
price  of  land  in  some  of  our  Eastern  States. 

The  West  also  has  made  serious  mistakes  in  the  same  way,  even 
within  the  last  few  decades  (fig.  4).  Many  farms,  selected  with 
a  view  to  some  special  tyi>e  of  farming,  are  found  to  be  too  small 
to  be  efficient  or  profitable  when  a  more  stable  or  diversified  business 
becomes  necessary. 
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This  mistake  is  made  both  by  experienced  and  by  inexperienced 
farmers.  Experienced  farmers  make  the  error  when  the  change  is 
to  a  new  type  of  farming,  such  as  when  a  grain  farmer  goes  into 
fruit  growmg  or  a  small  Back-yard  poultry  grower  goes  into  a  large 
poultry  business. 

While  making  a  selection,  look  back  and  follow  the  local  economic 
changes  that  have  occurred  in  the  last  30  -years  and  then  judge  for 
yourself  whether  the  farm  you  have  under  consideration  has  the 
adaptability  necessary  for  meeting  the  changes  that  are  bound  to 
come  in  the  future. 


(..rthwest.     The  owner  of  thU  pUce  faUed 
k  o(  adequate  IrrlgBtloo. 

CAN  A  HIGH  QUALITY  OP  FARM  BUSINESS  BE  MAINTAINED? 

A  point  that  needs  special  emphasis  is  the  capacity  of  the  farm 
for  the  maintenance  of  a  high  quality  of  business,  as  evidenced  by 
good  crop  yields,  good  pastures,  and  feed  for  livestot-k. 

The  yields  may  be  satisfactory  at  the  outset,  but  when  the  soil 
is  broken  and  cultivated,  are  conditions  such  that  these  yields  can  be 
maintained  t  Often  the  soil  is  soon  exhausted  because  most  of  the 
humus  is  on  the  surface.  Again,  the  land  may  sotm  become  sour  or 
alkali  from  poor  drainage.  Many  soils,  when  cleared  of  timber  and 
broken  up,  deteriorate  rapidly  even  under  good  management.  Their 
fertility  is  only  on  the  surface,  and  they  are  easily  and  quickly 
impoverished. 

In  livestock  farming  an  important  factor  is  plenty  of  cheap  rough- 
age. A  farm  that  permits  of  the  production  or  such  feeds,  for 
instance  a  place  with  good  pastures  is  more  desirable  and  is  likelj 
to  have  a  greater  range  of  adaptability  than  one  that  lacks  this 
importaut  advantage.    An  inexperienced  person  should  be  especially 
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cautious  and  be  careful  not  to  select  land  which,  under  good  manage- 
ment, cannot  be  kept  in  a  productive  state. 

LOCATION 

The  choice  of  a  farm  as  to  climate  and  kind  of  farming  to  be  fol- 
lowed is  largely  a  personal  matter.  One  may  prefer  une  kind  of 
fanning  tliat  is  carried  on  in  a  Northern  Stat«,  another  may  like 
the  climate  of  a  Southern  State.  Again,  a  man  may  have  personal 
reasons  for  taking  up  dairy  farming,  or  fruit  fanning,  or  some 
other  type.  It  is  not  possible  to  outline  here  the  advantages  and 
disadvantages  or  points  to  look  out  for  in  each  type  of  Arming 
that  may  be  found  in  different  parts  of  til©  country.  If  a  man 
has  a  preference  for  a  particular  type  of  farming,  as  a  general 
proposition  he  should  go  where  that  type  is  well  developed,  which 
fact  is  an  indication  that  conditions  are  favorable  for  it.  Embark- 
ing on  an  entirely  new  type  of  farming  in  a  region  where  it  has  not 
been  heretofore  followed  is  an  exceedingly  hazardous  undertaking. 
Sometimes  it  is  successful,  but  the  chances  are  that  tliere  are  some 
very  good  reasons  why  such  a  type  of  farming  is  not  found  in  that 
region.  However,  a  man  who  is  intensely  interested  in  a  special 
type  of  farming  might  make  a  success  of  it  in  a  comparatively  un- 
favorable region,  through  great  care  and  sicilled  management, 
whereas  others,  who  were  not  so  experienced  in  tliis  kind  of  an 
undertaking,  would  fail. 

City  persons  who  take  up  farming  for  the  first  time,  almost  in- 
variably wish  to  introduce  certain  novel  crops  or  kinds  of  livestock 
which  generally  can  be  more  profitably  produced  in  other  districts. 
This  is  a  common  mistake.  A  certain  degree  of  success  may  be  at- 
tained by  following  a  new  type,  but  usually  the  greater  success  is 
scored  by  sticking  to  the  enterprises  which  experience  has  shown 
can  be  carried  on  profitably  in  the  area  in  question. 

TOPOGRAPHY  AND  SOIL 

Often  too  little  attention  is  given  to  the  condition  of  the  soil  and 
the  lay  of  the  fields  with  reference  to  ease  of  cultivation.  Crop 
land  in  itself  is  of  little  value  unless  it  is  so  situated  that  it  can  be 
made  to  yield  profitable  returns  through  the  use  of  labor  and  ma- 
chinery. A  farm  of  160  acres,  valued  at  $100  per  acre,  may  be  a 
much  better  bargain  if  practically  all  of  the  land  can  be  put  to  some 
profitable  use  than  another  farm  of  160  acres  purchasable  at  $50 
per  acre,  of  which  large  areas  are  practically  without  utility  owing 
to  streams,  swamps  which  cannot  be  drained,  or  rough  stony  areas 
not  suitable  even  for  pasture. 

In  selecting  a  farm,  therefore,  it  is  essential  that  not  only  the  total 
area  as  conveyed  by  the  deed  or  contract  be  considered,  but  also  the 
area  available  for  profitable  use.  Any  additional  land  may  be  really 
a  liability  instead  of  an  asset,  since  very  often  the  returns  are  ntrt, 
even  sufficient  to  pay  the  taxes.  A  great  many  mistakes  are  made  on 
this  point  alone,  the  buver  frequently  thinking  that  he  can  crop  the 
land  in  one  way  or  another  but  later  finding  that  conditions  are  such 
that  it  is  more  profitable  to  permit  the  land  to  grow  up  to  brush  or 
woods  than  to  attempt  to  cultivate  it.  (    i~mol  ■ 
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Another  factor  is  eas«  of  cultivation.  If  the  land  is  ven'  steep  or 
broken  it  is  not  practicable  to  use  improved  machinery,  and  it  is  even 
difficult  to  harvest  the  crops  and  remove  them  from  the  land  by 
older  methods.  This  is  particularly  true  in  loading  hay  and  srain 
on  steep  hills.  Smaller  loads  hare  to  be  drawn  than  on  level  land, 
and  much  time  is  wasted  in  loading.  Such  fields  can  be  worked,  but 
it  must  be  remembered  that  the  cost  of  producing  crops  on  such  land 
is  necessarily  higher  than  the  cost  of  producing  them  on  fields  which 
permit  a  more  efficient  use  of  labor  and  machmery.  This  difference 
in  cost  must  be  reflected  in  lower  valuation,  and  hence  in  lower  tases 
and  interest  or  rental  charges;  otherwise  the  farmer  must  pay  these 
increased  costs  out  of  the  returns  from  his  own  labor. 

The  physical  condition  of  the  soil  is  an  important  matter  and  one 
which  should  receive  first  attention,  particularly  from  the  beginner 
who  has  small  capital.  Frequently,  even  on  high-grade  farms,  soils 
get  into  very  poor  condition  through  a  few  years  of  mismanagement. 
It  is  an  easy  matter  to  cause  untold  damage  to  good  land  ttirough 
improper  tillage  or  careless  handling  of  the  soil.  To  correct  such 
damage  usually  takes  several  years.  One  should  distinguish  between 
those  soils  which  are  of  a  poor  physical  condition  naturally  and 
which  cannot  easily  be  corrected  by  the  use  of  manures  and  ^tter 
methods  of  cultivation,  and  those  which  are  in  poor  physical  condi- 
tion through  improper  management  and  which  can  oe  restored  by 
good  management.  Putting  a  soil  in  prime  condition  for  planting 
IS  an  art  that  can  be  fully  learned  only  through  long  experience  in 
handling  the  particular  type  of  land  involved. 

The  depth  of  the  soil  is  of  great  importance  and  is  a  matter  to 
which  attention  should  be  given  when  the  land  is  first  examined. 
Shallow  soil  is  often  a  liability,  and  its  utility  is  sharply  limited  for 
practically  all  farming  purposes.  It  is  cold  and  wet  in  the  spring, 
the  water  table  being  kept  close  to  the  surface.  Later  it  dries  out 
rapidly  and  becomes  baked  and  hard.  Such  soil  is  quickly  affected 
by  drought.  Shallowness  is  a  common  defect  in  a  great  many  areas. 
Some  fields  may  have  a  soil  much  more  shallow  than  that  of  others. 
This  shallowness  is  not  necessarily  due  to  hard  rock  being  close  to 
the  top  but  may  be  due  to  hardpan,  an  inipervious  layer  of  clay 
which  is  just  as  harmful  as  rock  in  shutting  oft  drainage  and  prevent- 
ing the  plant  roots  frcwn  extending  to  their  proper  depth.  This  shal- 
lowness is  a  characteristic  that  is  not  easily  distinguished.  It  can 
best  be  detected  by  the  use  of  a  soil  auger.  If  shallowness  of  soil 
is  general  or  characteristic  of  the  region,  it  may  be  detected  to  a  cer- 
tain extent  by  the  tree  growth,  certain  kinds  of  trees  being  found  on 
thin  soils.  An  experience<l  farmer  can  usually  detect  it  by  the  gen- 
eral type  of  plant  growth,  but  an  inexperienced  person,  particularly 
in  a  new  region,  may  be  bady  mistaken  on  this  point.  It  is  impor- 
tant and  should  be  considered  carefully. 

Connected  closely  with  thin  soils  is  the  subject  of  drainage.  On 
this  point  a  person  selecting  a  farm  should  make  sure,  ^1)  as  to  the 
natural  drainage  of  the  fields,  and  (2)  as  to  the  possibility  of  drain- 
ing them  if  the  land  needs  artificial  drainage.  ITiere  are  few  good 
soils  in  the  humid  regions  of  the  country  that  do  not  need  artificial 
drainage  in  many  places.  The  gains  from  ease  in  working^  the  land, 
earlier  drying  out  in  the  spring,  and  consequent  lengthening  of  the 
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time  available  for  preparation  for  crops^  the  insurance  of  deep  root- 
ing of  the  plants  and  consequent  protection  from  injury  by  drought, 
to  say  nothing  of  the  gain  through  avoiding  crop  failures  due  to 
water  standing  on  the  land  and  slowness  in  drying,  which  often 
rots  the  seed  or  retards  growth,  are  important  factors  bearing  od 
successful  crop  production.  Thin  soils  and,  in  general,  those  that 
need  drainage  most  are  usually  difficult  to  dram,  chiefly  because 
they  are  not  deep  enough  to  allow  the  tile  to  be  put  far  enough  below 
the  surface.  The  topography  of  many  farms  is  also  such  tfiat  good 
drainage  is  impossible,  because  it  is  impossible  to  get  a  suitable  outlet 
without  going  to  great  expense.  Ease  in  digging  ditches  should 
be  considered  wherever  drainage  is  needed. 

Again,  many  fields  are  wet  during  certain  seasons  of  the  year  owing 
to  what  is  known  as  seepage;  that  is,  water  being  brought  to  the  top 
by  rock  outcroppings  or  by  strata  of  clay  coming  near  the  surface. 
Where  this  occurs  on  hillsides,  or  on  generally  rolling  land,  it  is 
frequently  very  difficult  to  correct  by  drainage,  as  the  rock  or  clay 
layers  which  bring  the  water  to  the  surface  run  across  the  slope 
of  the  hill, 'and  ditches  to  catch  the  water  successfully  would  have 
to  run  along  the  side  of  the  hill,  those  going  up  and  down  not 
catching  the  water  imless  placed  very  close  together.  This  is  a 
point  which  should  he  carefully  watched  for  on  many  eastern  farms, 
particularly  in  those  regions  where  the  soils  are  of  glacial  origin. 

It  is  often  difiicult  to  determine  merely  by  looking  at  the  crop 
growing  on  it  at  certain  seasons  whether  a  field  needs  drainage. 
Frequently  tiie  best-appearing  fields,  even  with  considerable  slope 
to  tAem  and  seemingly  well  drained,  as  a  matter  of  fact  are  very 
poorly  drained  in  many  ways.  Ridges  or  level  areas  on  the  tops  of 
hills  or  in  rolling  districts  are  often  poorly  drained,  largely  because 
of  the  thinness  of  the  goil. 

Another  physical  factor  which  should  be  watched  in  the  selection 
of  a  farm  is  the  effect  of  erosion.  Many  fields  have  been  severely 
damaged  through  this  physical  process.  It  manifests  itself  in  two 
ways.  It  develops  gullies  that  cut  up  the  fields,  making  them  incon- 
venient  for  farming  and  forming  channels  throu^  which  large 
amounts  of  fertility  are  carried  off.  The  other  form  of  erosi<«  is 
sheet  erosion.  A  small  or  large  proportion  of  the  topsoil  may  be 
removed  by  rainfall  or  wind,  although  no  gullies  develop.  It  is  not 
easy  to  detect  this  type  in  a  superficial  examination. 

Farm  lands  in  the  different  parts  of  the  country  vary  greatly  in 
their  susceptibility  to  erosion  and  in  the  extent  to  which  erosion 
damage  has  actually  gone.  In  general,  the  erosion  damage  is  con- 
siderably higher  in  certain  areas  in  the  South  than  in  the  North. 
This  is  partly  because  the  land  is  exposed  to  erosive  influences  toe 
a  longer  season  in  the  South  and  partly  because  the  system  of  farm- 
ing is  not  tied  up  so  closely  with  livestock  as  in  the  North,  where 
the  use  of  pasture  and  other  nonerosive  crops  that  protect  the  soil 
are  more  frequent. 

All  of  these  factors,  such  hs  the  amount  of  usable  land,  ease  of 
cultivation,  depth  of  drainage,  condition  of  soil,  freedcwn  from 
danger  of  erosion,  blowing,  and  flooding,  should  receive  the  closest 
attention,  for  they  directly  affect  the  productivity  of  the  land  and 
the  returns  that  may  be  derived  from  it. 
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ARRANGEMENT  OF  FARM 

In  choosing  a  farm  the  ideal  arrKngement  of  buildings  and  fields 
can  seldom  be  found,  and  a  farm  that  may  be  very  desirable  in  many 
other  particulars  may  be  undesirable  in  this  respect.  The  arrange- 
ment may  be  such  that  much  time  is  lost  because  of  irregularity  in 
the  shape  of  fields,  or  because  important  fields  are  far  from  the 
buildings.  The  latter  fault  sometimes  cannot  be  remedied.  In  the 
Eastern  States  three  factors  have  determined,  more  or  less,  the  loca- 
tioQ  of  the  buildings:  (1)  The  water  supply,  (2)  the  roads,  and  (3) 
the  area  of  good  arable  land  nearby.  In  regions  where  spring  water 
is  generally  used  the  buildings  were  placed  so  that  the  water  could 
be  piped  or  carried  to  them.  Thus  water  supply  had  a  greater  weight 
in  determining  the  location  of  the  buildings  than  ease  of  reaching  the 
fields  or  the  highway.  It  is  not  uncommon  to  find  the  best  fields  dis- 
tant from  the  farm  buildings,  or  to  find  the  buildings  far  removed 
fnnn  the  highway,  which  materially  depreciates  the  value  of  the 
farm. 

Again,  the  Brraogement  of  the  buildings  themselves,  as  regards 
case  in  doing  chores  or  other  work  about  them,  is  important.  Often 
the  buildings  were  planned  for  one  type  of  farming,  and  that  having 
been  discontinued  and  another  taken  up,  they  are  not  suited  to  the 
kind  of  farming  now  practiced.  Frequently  alterations  can  be  made 
i^ich  will  improve  the  arrangement  in  many  respects,  but  then, 
again,  conditions  may  be  such  that  this  cannot  be  done. 

WATER  SUPPLY 

The  experienced  farmer  in  selecting  a  farm  will  generally  look 
first  at  the  source  and  dependability  of  the  water  supply,  because 
he  knows  that  a  farm  witnout  an  adequate  supply  of  water  is  most 
undesirable.  Attention  should  be  directed  to  the  quality  of  the  water, 
to  the  question  of  whether  the  supply  is  dependable  at  all  seasons, 
and  to  the  cost  of  obtaining  it. 

The  cost  of  upkeep  and  supply  of  water  on  a  farm  is  often  a  big 
item.  Except  in  regions  where  there  is  an  abundant  supply  of  spring 
water,  it  usually  costs  more  on  a  farm  than  in  a  city.  If  livestock 
fanning  is  carried  on,  special  attention  should  be  given  to  the  de- 
pendability of  the  water  during  hot,  dry  months,  and  during  the 
winter  months.  It  is  difficult  to  obtain  water  from  streams  or  to 
drive  cattle  long  distances  during  severely  cold  weather.  Water  in 
the  various  pastures  sufficient  for  the  livestock  is  a  valuable  asset  on 
any  farm. 

SOCIAL  CONDITIONS 

The  question  of  good  schools  is  important.  Attention  should  be 
given  not  only  to  flie  accessibility  of  elementary  schools  and  high 
schools,  but  abo  to  the  taxes  required  to  keep  up  these  schools.  In 
the  same  way,  churches  and  other  institutions  have  an  important 
bearing  upon  the  desirability  of  the  farm.  The  character  of  the 
people  in  the  neighborhood  and  their  interests  and  ideals,  are  also 
important. 

Often  an  excellent  farm  is  sold  cheap  because  tlie  owner  does  not 
care  to  live  in  the  neighborhood.     Disagreeable  social  features  are 
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not  always  apparent  to  the  purchaser  until  some  time  after  locating. 
Such  conditions  may  not  affect  the  productive  possibilities  of  the 
farm,  but  do  materially  affect  the  home  life  and  comfort  of  tlie 
farmer  and  his  family,  and  in  that  way  make  the  farm  undesirable. 

CHANGES  IN  FARM-LAND  VALUE 

In  the  period  1900  to  1920  many  farms  were  bought  primarily 
in  the  hope  of  profiting  by  the  increase  In  value.  This  was  a  period 
of  rapid  rise  in  the  vauie  of  land,  and  many  people,  including  farm- 
ers, made  substantial  gains  through  buying  and  holding  land.  At  the 
end  of  this  period  both  land  and  comnu>dity  prices  fell  abruptly. 
Those  who  bought  land  near  the  close  of  the  boom  period  lost 
heavily. 

There  is  now  a  question  as  to  whether  it  is  wise  to  buy  land  when 
it  is  needed  to  start  a  farming  business,  or  for  expanding  one  already 
in  operation.  There  is  great  uncertainty  about  the  future  prices  of 
agricultural  products  and  about  the  whole  agricultural  situatiMi. 
"nie  man  who  is  contemplating  buying  a  farm  should  consider  care- 
fully the  quality  of  the  land  and  its  situation  with  reference  to  the 
prospective  market  for  the  products  it  is  best  fitted  to  produce. 
American  agriculture  must  continue  to  feed  the  American  popula- 
tion, buying  land  for  speculation  is  always  hazardous.  However, 
the  low  levels  to  which  land  values  have  sunk  may  offer  an  excellent 
opportunity  for  buying  land  for  farming  purposes. 

In  considering  the  price  of  the  particular  farm  selected,  it  is  sug- 
gested that  the  prospective  buyer  make  out  a  statement  of  the  income 
as  derived  from  the  farm  during  the  previous  year.  This  financial 
statement  of  the  farm  under  its  present  system  of  management  is  an 
excellent  guide  whereby  to  judge  of  its  real  worth  and  to  indicate 
its  possibilities  for  development.  The  blanks  presented  in  Farmers' 
Bulletin  1139,  A  Method  of  Analyzing  the  Farm  Business,  are  suit- 
able for  use. 

Often  tiie  occupant  of  a  farm  will  not  have  a  statement  of  the 
exact  receipts  and  expenditures  from  the  various  crops  and  livestock, 
but  this  should  not  deter  the  prospective  buyer  from  attempting  to 
make  out  a  financial  statement  of  the  farm  nusiness.  The  seller  or 
agent,  if  he  is  in  earnest  about  disposing  of  the  property,  should  be 
willing  to  give  or  obtain  a  substantially  corrert  statement  of  the 
business  conducted. 

Examine  this  statement  as  to  the  total  receipts,  especially  the 
sources,  the  stability  of  each,  and  the  possibilities  of  increase.  Note 
whether  the  receipts  are  due  to  good  crop  yields  or  to  exoeptionaJJy 
high  prices  for  that  particular  year.  Note  especially  the  income 
from  the  livestock,  as  to  whether  the  profit  came  from  good  gains 
or  the  production  of  milk,  or  from  high  prices  received,  ^e  whether 
any  byproducts  have  been  unused,  or  whether  especial  aUention  has 
been  given  to  their  sale  or  use. 

Note  the  cost  of  labor,  how  many  men  it  took  to  operate  the  farm, 
and  at  what  period  of  the  year.  Note  the  quantity  of  feed  such  as 
hay  or  grain  that  may  have  been  bought  to  carry  the  livestock,  the 
expenditures  for  fertilizers,  threshing  bill,  and  tne  ginning  or  nay- 
baling  expense.  Note  the  costs  of  repairs  and  upkeep;  if  these  two 
items  arc  unusually  low,  find  out  whether  the  owner  has  deferred 
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necessary  repairs  in  the  expectation  of  selling  his  property.  Note 
particularly  the  taxes  and  what  they  were  for — whether  for  State, 
county,  or  local  schools — and  consider  the  possibility  of  increase 
or  decrease  in  these  taxes. 

After  examining  this  statement  go  over  the  farm  with  the  idea  of 
determining  whether  the  income  from  any  particular  crop  can  be 
materially  increased  or  whether  new  crops  or  better  arrangement 
can  be  substituted,  so  as  to  bring  about  an  increased  revenue.  Note 
any  features  that  will  make  for  a  lessening  of  expenses,  such  as 
operating  the  farm  with  a  smaller  number  of  work  stock  or  fewer 
workers.  Note  particularly  the  improvements  that  must  be  made 
in  the  near  future,  such  as  new  roof,  flooring,  sills,  or  framework 
construction  for  the  bam,  fencing  or  laying  tile. 

BUYING  BQUIPHBNT  AND  LIVESTOCK  WITH  A  FARM 

Often  it  is  8  distinct  advantage  when  purchasing  a  farm  to  buy 
the  equipment,  livestock,  and  materials  already  on  the  place.  In 
this  way  an  income  is  yielded  almost  from  the  outlet,  which  usually 
makes  possible  the  operation  of  the  farm  without  a  loss,  and  thus 
gives  the  newcomer  a  chance  to  work  out  changes  and  plans  and 
at  the  same  time  have  a  self-sustaining  farm  business. 

If  only  the  bare  farm  is  bought  it  usually  takes  some  time  to 
supplir  all  the  equipment  and  livestock  and  put  the  place  <hi  a 
paying  basis.  In  the  meantime  overhead  costs  and  other  expenses 
amount  to  a  considerable  item.  There  is  a  distinct  advantage  in 
baying  a  farm  that  is  a  going  concern. 

POSSIBILITY  OF  DISPOSING  OF  FARM 

The  statement  has  been  made  that  all  the  farms  in  the  country 
change  ownership  every  30  years.  Many  of  thet>e  pass  from  father 
to  son  by  inheritance,  or  otherwise  change  owners,  but  are  kept  in 
the  family.  On  the  other  hand,  a  great  many  farmers  dispose  of 
their  farms  for  one  reason  or  another  by  sale,  and  when  one  is  buy- 
ing a  farm  he  should  also  think  about  the  time  when  he  may  want 
to  sell  it.  It  is  sometimes  a  great  deal  easier  to  buy  than  it  will  be 
to  sell. 

Very  large  farms  are  often  difficult  to  sell  because  only  a  few  per- 
sons want  unusually  large  farms  as  compared  with  the  number  who 
wish  and  are  able  to  buy  medium-sized  farms. 

BUYING  A  FARM  AND  RENTING  ADDITIONAL  LAND 

It  is  often  possible  to  buy  a  small  area  and  then  increase  the  size 
of  the  business  by  renting  adjoining  lands.  This  practice  permits 
the  farmer  to  operate  a  good-sized  ousiness  with  a  limited  capital 
and  at  the  same  time  gives  him  greater  security  than  if  he  had 
no  property  of  his  own  and  rented  the  entire  business. 

Such  a  practice  is  a  stepping  stone  which  nmny  men  use  in  changing 
from  the  status  of  the  renter  to  that  of  the  owner.  It  is  a  practice 
that  can  be  followed  only  in  regions  where  land  is  readily  available 
fur  renting  and  where  grain  farming  or  general  farming  is  followed. 
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This  practice  would  hardly  be  possible  in  dairying  or  other  live- 
stock farming,  where  the  production  of  roughage  and  other  feeds 
for  the  herd  is  required.  Some  years  certain  lands  might  not  be 
available  for  renting,  and  this  would  mean  a  decided  reduction  in 
the  herd. 

Again,  this  practice  might  be  followed  with  the  idea  of  eventually 
buying  adjoining  lands.  This  question,  therefore,  is  one  which 
should  be  looked  into  carefully  tefore  making  the  venture. 

RENTING  A  FARM 

Much  of  the  foregoing  discussion  in  regard  to  buying  a  fann 
applies  equally  well  to  the  selection  of  a  farm  for  renting.  How- 
ever, since  a  farm  is  usually  rented  more  as  a  place  of  business  than 
as  a  home,  special  attention  should  be  given  to  the  question  of  size 
as  related  to  efficiency  of  operation,  the  importance  of  good  soil,  and 
the  sureness  of  a  market  for  the  crops.  It  must  also  be  b<MTie  in 
mind  that  in  renting  a  farm  it  is  presupposed  that  the  income  will 
be  enough  to  give  the  landlord  a  return  on  his  investment  and  the 
tenant  an  income  for  his  labor  and  the  use  of  his  capital  in  equip- 
ment, livestock,  and  materials.  This  means  that  the  farm  must 
have  the  basis  of  a  good  income  in  order  to  make  a  sufficient  retum 
for  both  parties  interested. 

As  a  tenant  usually  furnishes  the  livestock  and  machinery,  a  fair- 
sized  business  permits  him  to  obtain  the  greatest  efficiency  with 
his  capital  and  is  a  most  important  consideration  from  this  stand- 
point. The  soil  must  be  such  that  the  crops  will  not  only  i>ay  for 
the  labor  and  materials  expended  in  their  production  but  will  also 
yield  an  income  on  the  capital  invested.  It  must,  therefore,  neces- 
sarily be  of  good  quality.  As  said  above,  farms  in  regions  of  low 
fertility  are  seldom  rented. 

Agam,  the  tenant,  usually  having  but  a  small  amount  of  capital 
and  being  wholly  dependent  upon  the  year's  work  to  give  him  bis 
living,  must  guard  against  losses  arising  from  a  poor  mai^et  or 
unfavorable  climatic  conditions. 

SUMMARIZING  POINTS 

As  the  purpose  of  this  bulletin  is  merely  to  suggest  some  of  the 
points  a  person  should  observe  when  selecting  a  farm,  only  some  of 
the  more  important  of  these  points  have  been  covered. 

A  score  card  has  been  used  sometimes  to  bring  out  the  desirable 
and  undesirable  features  of  a  farm.  This  is  valuable  only  in  giving 
a  list  of  the  items  or  points  to  be  taken  into  consideration.  It  is  ncA 
practicable  to  assign  relative  weights  to  any  particular  items.  For 
instance,  a  farm  might  score  perfect  in  every  respect  except  water 
supply,  but  if  no  water  was  available  it  would  he  useless.  Hence 
assigning  to  each  item  a  percentage  or  weight  might  lead  to  erroneous 
conclusions.  A  better  method  seems  to  be  to  examine  carefully  all 
the  features  of  two  or  more  farms  and  then  view  the  matter  in  a 
broad,  common-sense  way. 

The  following  blank  form  is  presented  as  a  summary  of  the  points 
emphasized  in  this  bulletin. 
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SOURCES  OP  INFORMATION  FOB  PROSPECTIVE  BUYERS  OF  FABMS 
SOIL  SURVEY 

Soil  surveys  have  been  made  of  many  areas  by  the  Bureau  of 
Chemistry  and  Soils  of  the  United  States  Departanent  of  Agricul- 
ture. These  soil-survey  reports  may  be  obtained  through  tbat 
Bureau  as  long  as  the  supply  available  for  free  distribution  lasts, 
or  from  one  of  the  Senators  or  the  Representative  in  Congress  from 
the  district  in  which  the  farm  is  located.  Many  of  those  no  longer 
available  for  free  distribution  can  be  obtained  for  a  nominal  sum 
from  the  Superintendent  of  Documents,  Government  Printing  Of- 
fice, Washington,  D.  C.  Persons  interested  in  knowing  what  areae 
have  been  surveyed  by  the  Bureau  of  Chemistry  and  Soils  should 
request  the  Superintendent  of  Documents  to  send  to  them  his  Price 
List  46,  entitled  "Agricultural  Chemistry  and  Soils  and  FertiiizerB." 

IXRIGATION  PROJECTS  OP  THE  RECLAUATION  SERVICE 

The  irrigation  projects  developed  by  the  Government  of  the  United 
States  are  under  the  jurisdiction  of  the  Reclamation  Service,  a 
branch  of  the  Interior  Department  Detailed  information  as  to 
areas  open  to  settlers  may  be  obtained  by  addressing  the  Bureau  of 
Reclamation,  United  States  Department  of  t^e  Interior,  Washing- 
ton, D.  C. 

VARIOUS  STATE  AOBNCIBS 

Some  of  the  States  are  making  special  efforts  to  as^st  the  farmer 
or  prospective  farmer  in  making  a  proper  location.  The  director 
of  immigration  of  the  Wisconsin  Department  of  Agriculture  is 
attempting,  among  other  things,  to  advise  settlers  who  wish  to  locate 
on  Wisconsin  land.  The  Department  of  Agriculture  and  Markets 
of  the  State  of  New  York,  at  Albany,  is  undertaking  to  fumi^ 
information  to  thoee  interested,  in  reference  to  the  climatic,  agri- 
cultural, and  marketing  conditions  in  the  various  sections  of  the 
State,  and  the  adaptability  of  these  areas  to  Uie  various  types  of 
agriculture.  It  does  not  publish  a  list  of  farms  for  sale.  Assists 
ance  to  prospective  settlers  upon  New  York  farms  is  given  mainly 
through  the  medium  of  personal  interviews.  In  a  number  of  States 
lists  of  farms  for  sale  or  publications  descriptive  of  agricultural 
conditions  have  been  issued  by  the  State  boards  of  agriculture  or  by 
similar  agencies.  In  some  States  the  agricultural  experiment  sta- 
tion has  issued  bulletins  or  reports  on  soils.  In  other  cases  agricul- 
tural experiment  stations  have  issued  bulletins  giving  information 
of  a  general  nature  to  prospective  settlers. 

Up-to-date  references  for  a  particular  State  on  agricultural  sub- 
jects or  authorities  can  usually  be  obtained  by  addressing  the  State 
officers  in  charge  of  agricultural  extension  work.  TTie  foUowing  list 
shows  where  these  officers  are  located. 
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f   aTATB   omVEUH    IN    CHABOK   OF    AOBICl'LTUKAL   tHTENBION    WORK 

Alabama:  Alabama  Polytechnic  tnetltnte,  Auburn. 
ArUoua:  Gollege  of  AKricnlture,  University  of  Arizona,  Tucson. 
Arkansas:  College  of  Agriculture,  University  of  Arkunsas,  Fayettevllle. 
CaUfomla:  CoUege  of  Agrlcalture.  University  of  California,  Berkeley. 
Colorado:  State  Agricultural  College  of  Colorado,  Fort  Collins. 
Connecticut:  Connecticut  Agricultural  College,  Storrs. 
I>elawure:  Delaware  College.  Newark. 

Florida:  College  of  Agriculture,  University  of  Florida,  Gainesville. 
Geoi^a :  Georgia  State  I'ollege  of  Agriculture.  Athens. 
Idaho:  The  State  House,  Boise. 

Illliiols :  Oollege  of  Agriculture,  Unlvernity  of  Illinois,  Urhana. 
Indiana:    Purdue   University,   Lafayette. 

Iowa ;  Iowa  State  College  of  Agriculture  ami  Mechanic  Arts,  Ames. 
Kansas:  Kansas  State  Agrii'iiltural  College.  Manbattun. 
Kentucky:  Colleffe  of  Agriculture,  University  of  Keiilucky,  Lexington. 
Louisiana:  Louisiana  State  University  and  Agricultural  and  Mechanical  Col- 
lie,  University   Station,   Baton   Rouge. 
Maine :  College  of  Agriculture,  Unlverait?  of  Maine,  Orono. 
Maryland  :  Marylaikd  Stat«  College  of  Agriculture,  College  Park. 
Massachusetts :  Massachusetts  Agricultural  College,  Amherst. 
Uiclilgan :  Michigan  Agricultural  College,  East  I.an8lng. 
Miniiesota :  Department  of  Agriculture,   University  of  Minnesota;    University 

Farm,  St.  Paul. 
MlssiHslp{)i;    Mississippi    Agricultural    and   Mechanical    College,    Agricultural 

College. 
MlsBonrl:  College  of  Agriculture,  University  of  Missouri,  Columbia. 
Montana :  Montana  State  College  of  Agriculture  and  Mechanical  Arts,  Boeeman. 
Nebraska:  Collie  of  Agriculture,  University  of  Nebraska,  LIncoliL 
Nevada :  College  of  Agriculture,  University  of  Nevada,  Ileno. 
New  Hampshire:   New  Hampshire  College  of  Agriculture  and  the  Mechanic 

Arts,  Durham. 
New  Jersey :  College  of  Agriculture  and  Mechanic  Arts  of  Rutgers  College  and 

tlie  State  University  of  New  Jersey,  New  Brunswick. 
New  Mexico:  New  Mexico  Collie  of  Agriculture  ami  Mechanical  Arts,  State 

College. 
New  York :  New  York  State  College  of  Agriculture,  Ithaca. 
North  Carolina:  North  Carolina  State  College  of  Agriculture  and  Engineering, 

West  Raleigh. 
Nortb  Dakota :  North  Dakota  Agricultural  College,  Agricultural  College. 
Ohio :  College  of  Agriculture,  Ohio  State  University,  Oolunibns. 
Oklahoma:  Oklahoma  Agricultural  and  Mechanical  College,  Stillwater. 
Oregon:  Oregon  Agricultural  College,  Oorvaliis. 
Pennsylvania :  I'ennsylvania  State  College,  State  College. 
lUiode  Island:  Rhode  Island  State  College,  Kingston. 
South  Carolina:   Clemson  Agricultural  C'Ollege  of   South  Carolina,   Clemson 

College. 
South  Dakota :  Soutb  Dakota  Stat«  College,  Brookings. 
Tennessee:  College  of  Agriculture,  University  of  Tennessee,  Knoxvllle. 
Texas:  Agricultural  and  Mechanical  College  of  Texas,  College  Station. 
Utah :  Agricultural  College  of  Utah.  Logan. 

Vermont :  University  of  Vermont  and  State  Agricultural  College,  Burlington. 
Vinctnla:  Virginia  Polytechnic  Institute,  Blacksburg. 
Washington  :  State  College  of  Washington,  Pullman. 

West  Virginia :  College  of  Agriculture,  West  Virginia  University,  Murgantown. 
Wisconsin:  College  of  Agriculture,  University  of  Wisconsin,  Madison. 
Wyoming:  College  of  Agriculture,  University  of  Wyoming,  Laramie. 
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OSGANIZATION  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRlCmTOIB 
WHEN  THIS  PCBUCATION  WAS  LAST  PRINTED 


Becreiary  of  Affricultiire _ Henst  A.  Wauack. 

Under  Secretary Rexfmh)  G.  Tuowelk 

AtHttant  Secretary M.  L.  WiLsoN. 

Dtreotor  of  ExtenHoti  Worh C.  W.  Wabbubtor. 

Director  of  Per»ontui W.  W.  Stookkmsoe^ 

Director  of  Information M.  S.  Bibbhhowbb. 

Director  of  FiwiiKV W.  A.  Jmip. 

Bolioilor Seth  Thouas. 

Agricultural  Adjustment  Ailministratiim Chebteb  C.  Davib.  JdtnintAtralor. 

Bureau  of  Affricultitrat  Eotmomic* Nils  A.  Olsiin,  Chief. 

Bureau  of  Agricvtlural  Enffineering S.  H.  MoCbobt,  Chief- 

Bureau  of  Animnl  Industry Jobit  K.  UonLss,  Chief. 

Bureau  of  Biological  Survej/ J.  N.  Darudg,  Chief. 

Bureau  of  Chemistry  and  Soils H.  G.  Khiobt,  Chief. 

Office  of  Cooperative  Bietention  Work C.  B.  Suith.  Chief. 

Bureau  of  Dairy  Industry O.  E.  Reb>,  Chief. 

Bureau  of  Entomology  and  Plant  Quarantim:  Ld  A.  Stbong.  Chief. 

Office  of  Experiment  Stationt Jaiub  T.  Jardine,  Chief. 

Food  and  Drug  Adminietrati»n Walivb  G,  Campbdj^  Chief- 
Forest  Service . . FnoiNAHD  A.  Socox.  Chief. 

Grain  Future-  Administration J.  W.  T.  Duvei.  Chief. 

Bureau  of  Home  Economics Louieu  Stanlkt.  Chief. 

Library -Clabibkl  R.  Babnbtt.  lAbmrian. 

Bureau  of  Plant  Industry Fbemsick  D.  Riobbt.  Chief. 

Bureau  of  Pulilic  Roads Thomas  H.  MacDosalr  Chief. 

Weather  Bureau Wiujs  R.  GsDaa,  Chief. 
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T^HE  COST  OF  CLOTHING  has  been  ris- 
-*-  ing  rapidly;  therefore  more  than  ever 
we  need  to  know  how  to  choose  and  use  our 
garments  wisely. 

This  bulletin  gives  practical  suggestions 
as  to  how  to  select  clothing  that  will  be  both 
attractive  and  durable  and  how  to  care  for 
it  so  that  it  will  render  full  service. 


Contribution  from  the  Stat«8  Relations  Service 

A.  C.  TRUE.  Dinalor 
WMbinclaa.  D.  C.  Febniai7,  19S0 
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SELECTION  AND  CARE  OF  CLOTHING. 


Lavra  I.  Bauit, 

Jnttrudor,  Deparbtunt  of  Textiltt  and  CloOiing,  Teathert  CoBegi,  Columbia 

Univertitg. 


Thrirtinieleetlanuidaaraatolothliif I  Can  «I  alotUt«~-ConClniiBd. 

AipemUiispIuinirdothliii 4             CtreolilIkelDthliic IS 

TaUncstackorieR-ovtrdothliiC i            Can  olmtlonsnd  Uii;ii  clothing. It 

PraatMnlUK  uid  mnaUuK  old  fumauti. .  S             Oarcothltl M 

UiUng  ncv  euhuoU  nseded 7           Ctn  of  floTea XI 

Ckooaliiedotliine S           Qnafihow. M 

Oeminl  iBCts  about  t«itllM 9             Btotng  cloUUnf H 

SultabUItr  of  material,  deitCD,  and  color.  13  Bwna  aitklvt  nscdeil  tat  tb«  au«  otDloth- 

Care  ofcdothlng JO  i             lui H 

Can  of  woolen  ecau,  >ult9,  and  drenes.. .  33  I 


THRIFT  IN  SELECTION  AND  CARE  OF  CLOTHING. 

T  JNTIL  RECENTLY  many  Americans  did  not  seriously  practice 
^  thrift  in  the  selection  and  care  of  their  clothing,  some  because 
they  had  neTer  thought  about  it,  some  because  they  did  not  know 
simple  ways  to  do  it,  some  because  they  felt  that  to  be  thrifty  about 
clothingmeaut  wearing  coarse  undergarments  and  unattractive  outer 
clothing. 

Conditions  during  the  last  few  years  have  been  forcing  people  to 
look  at  the  question  from  a  different  point  of  view.  Prices  have 
risen  BO  high  that  uolees  the  income  has  increased  in  proportion,  it 
is  a  serious  problem  how  to  dress  as  well  as  the  standard  demands 
without  spending  more  money  than  can  be  afforded.  During  the 
war  the  shortage  of  materials  and  labor  caused  patriotic  citizens  to 
buy  as  little  new  clothing  as  possible.  The  interest  that  this  aroused 
in  selecting  and  utilizing  the  wardrobe  to  the  best  possible  advantage 
did  not  cease  with  the  fighting. 

Wise  spending  for  clothing,  as  for  everything  else,  does  not  mean 
going  without  what  we  need  or  can  legitimately  afford.  It  means 
deciding  definitely  what  we  really  want  and  how  much  we  ought  to 
pay  for  it,  and  then  trying  to  procure  it  as  economically  as  possible 
and  to  get  from  it  the  maximum  of  service. 

Clothing  should  always  be  comfortable  and  healthful ;  it  must  pro- 
tect the  body  from  cold,  heat,  moisture,  and  rough  surfaces,  accord- 
ing to  need,  and  must  allow  freedom  in  all  bodily  movements.  Its 
lines  should  be  in  harmony  with  or  improve  the  lines  of  the  figure; 
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it  should  produce  a  favorable  impression  of  the  wearer's  iadiridu- 
ahty,  and  be  suitable  to  the  occasion  upon  which  it  is  worn.  Tiie 
clothing  problem  for  the  individual  or  the  family  is  how  best  to  obt^ 
this  restiJt  with  the  money  and  the  time  that  can'  be  spent. 

It  is  sometimes  assumed  that  men  and  boys  do  not  need  to  under- 
stand the  details  of  {hscltotiliitg 'prHjlem,  but  the  normal  man  or 
boy  is  just  as  much  concerned  with  presenting  a  good  appearance  as 
his  mother,  wife,  or  sister.  He  chooses  at  least  part  of  his  clothing, 
and  may  even  himself  have  the  responsibility  of  keeping  it  in  order. 
Boys  as  well  as  girls  should  therefore  be  taught  how  to  select  and 
care  for  their  wardrobes. 

A  SPENDING  PLAN  FOR  CLOTHING. 

The  systematic  handling  of  expenses  is  an  essential  of  thrift,  in 
personal  and  family  affairs  as  well  as  in  the  conduct  of  businees. 
The  person  who  does  the  faniily  buying  should  know  how  the  por- 
tion of  the  income  devoted  to  household  and  personal  needs  is  being 
spent  and  whether  just  returns  are  obtained  from  the  expenditures. 
The  first  thing  to  do  is  to  make  a  spending  plan,  or  budget,  and  in  it 
to  set  down  the  amounts  to  be  devoted  to  rent,  food,  clothing,  aod 
the  other  items  of  expenditure.  The  part  of  the  budget  considered 
here  is  the  apportionment  for  clothing  (underclothing,  outer  clothing, 
accessories,  and  necessary  care,  repairs,  and  cleaning). 

The  total  allowance  for  clothing  will  depend  upon  the  amount  of  the 
income  and  the  business  and  social  demands  upon  individuals  in  the 
family.  The  average  allowance  for  a  family  is  between  one-sixth 
and  one-fourth  of  the  income.  The  apportionment  of  this  allowance 
among  the  members  of  the  family  will  vary  from  time  to  time  accord- 
ing to  their  needs.  Of  the  total  clothing  allowance  70  per  cent  might 
be  needed  for  outer  clothing,  such  as  coats,  suits,  dresses,  shoes,  etc., 
and  20  per  cent  for  underclothing,  while  5  per  cent  might  be  allowed 
for  accessories,  and  5  per  cent  for  cleaning  and  repairs. 

It  is  best  to  make  such  a  budget  for  a  period  of  at  least  a  year, 
and  some  persons  prefer  to  make  clothing  budgets  for  two  or  three 
years,  because  certain  articles,  such  as  raincoats,  topcoats,  and  furs, 
may  not  be  purchased  oftencr  than  that. 

In  making  a  budget,  it  is  helpful  to  estimate  how  much  money  was 
used  the  year  before  for  the  different  items  of  expenditure.  If  no 
accounts  have  been  kept,  this  can  be  done  roughly  from  memory  or 
from  back  bills  and  check  stubs.  Persons  who  use  budgets  soon 
know  the  cost  of  the  different  items,  and  after  a  few  years  of  record 
keeping  do  not  need  to  work  out  everything  on  paper.  In  fact,  the 
pointof  using  abudget  is  to  find  where  the  income  should  and  actu- 
ally does  go,  and  whether  this  information  is  in  the  head,  in  a  book, 
or  on  filing  canls  is  of  minor  importance.  p     ^(,|p 
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TAKnrO  STOCK  OF  LEPT-OTBR  CLOTHinG. 

The  n«xt  step  in  planning  a  wardrobe  is  to  take  stock  of  all  the 
clothing  on  hand,  all  that  was  left  over  from  the  last  season  as  well 
as  that  which  is  in  present  use.  It  is  often  worth  while  to  make  an 
inventory.  The  work  of  doing  this  is  greatly  simplified  if  at  the  end 
of  each  season,  when  garments  and  other  articles  of 'clothing  are  being' 
put  away,  they  are  listed,  together  with  a  short  account  of  the  condi- 
tion of  each,  its  possibilities  for  further  usefulness,  and  an  e8timat« 
of  the  approximate  cost  of  the  cleaning,  pressing,  repairing,  or  remod- 
eting  necessary  to  make  it  ready  for  use.  These  estimates  should 
include  not  only  the  money  that  would  be  paid  for  repairs  made  by 
dressmakers,  tailors,  and  other  professional  workers,  but  also  the 
time  that  membere  of  the  family  might  spend  upon  such  work.  Snch 
time  b  just  as  truly  an  element  of  the  cost  of  clothing  as  if  it  were 
paid  for,  and  should  be  consid^^d  oo  that  basis.  These  lists  may 
conveniently  be  kept  in  a  record  book,  on  filing  cards,  or  on  sheets  of 
paper  or  cards  left  in  the  boxes,  draw^is,  or  cupboards  where  the 
garments  are  stored. 

With  the  fud  of  such  a  list,  much  planning  can  be  done  before  the 
garments  are  actually  handled.  They  should,  however,  he  looked 
over  carefully  before  deciding  what  new  clothing  must  be  bought, 
for  some  articles  may  not  prove  to  be  so  usable  as  they  seemed  when 
put  away. 

VRBSHEmiTG  AIID  REHAEINO  OLD  GARHEHTS. 

Generally,  little  can  be  done  to  xmdei^amients  except  to  patch  or 
dam  worn  plaees,  to  sew  on  buttons,  or  perhaps  to  rework  frayed 
buttonholes.  Sometimes  unworn'  parts  may  be  reout  into  garments 
for  smaller  persons  or  children,  but  in  such  cases  one  must  be  sure 
that  the  amount  of  wear  in  the  made-over  garment  will  pay  for  the 
labor  expended.  Drawers  and  undervests  can  be  made  for  children 
from  the  good  parts  of  cotton  or  woolen  undergarments  that  the 
adult  can  no  longer  use;  also  the  tops  of  stockings  can  be  converted 
into  various  garments.  Good  commercial  patterns  are  to  be  had  for 
such  remodehng. 

There  are  far  greater  possibilities  for  extending  the  service  of  the 
outer  clothing  than  the  underclothing.  Women's  dresses  may  often 
be  freshened  and  made  to  look  new,  simply  by  cleansing,  pressing,  and 
adding  new  collars,  cuffs,  and  girdles.  If  this  does  not  seem  practical, 
they  may  be  recut  for  a  smaller  person,  or  the  material  may  be 
combined  with  sonae  other  to  make  a  garment.  Two  dresses,  for 
instance  a  woolen  and  a  silk  or  satin  one,  may  often  be  combined  to 
make  one  dress. 

Women's  coats  may  sometimes  be  made  to  look  new  and  more 
attractive  by  adding  collars  and  cuffs  of  velvet  or  fur  for  winter  and 
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of  silk  or  satin  for  spring.  New  buttons,  reworked  buttonholes,  and 
new  or  well-mended  linings  give  an  air  of  freshness.  It  may  be  better 
economy  to  recut  the  coat  for  a  smaller  person  and  use  tiie  amount 
thus  saved  toward  the  purchase  of  a  new  one. 

A  man's  overcoat  too  badly  worn  for  his  further  use  may  be  reoat 
to  make  a  good  overcoat  for  a  boy;  or  a  man's  suit  may  be  cut  and 
made  into  an  entire  suit  (jacket,  trousers,  and  cap)  for  a  small  boy, 
the  price  of  the  boy's  suit  being  saved  toward 
that  of  a  new  one  for  the  man.  Men's  shirte, 
the  materials  of  which  are  strong  enough  to 
stand  further  wear,  afford  many  possibihties 
for  making  over,  but  one  must  be  very  sure 
that  the  strength  of  the  material  will  warrant 
the  expenditure  of  time  and  labor.  Children's 
dresses,  rompers,  little  boys'  suits,  blouses, 
aprons  for  li  ttle  and  big,  shirt  waists  for  women, 
dustcaps,  and  laundry  bags  are  some  of  the 
many  things  that  may  be  made  from  shirts. 
(Figs.  1  and  2.) 

Men's  hats  may  be  freshened  by  roblocking 
and  renewing  the  ribbon  and  the  sweat  band. 
Panama  hats  (both  men's  and  women's)  can 
be  cleaned  and  if  necessary   reblocked,   and 
made   to  do  service  year  after  year.     Sonft 
other  kinds  of  straw  hats  will  stand  reblocking, 
but  this  is  often  expensive  and  not  practicable 
unless  the  hat  is  made  of  good  br^d.     Slightly 
soiled  straw  hats  may  sometimes  be  cleaned 
at  home  by  scrubbing  with  lemon  juice  and 
rinsing  with  clear  cold  water.     In  doing  this 
FM.i~"0UT«r  TwW'niit    '^^  ^^  drying  the  hat  afterwards  great  care 
foe   souii  bo;'.   Troaufs     must  be  taken  not  to  change  the  shape.    This 
l^rtfiS  ™SS    «">  1">  M<!omplished,  for  example,  by  ^biSmg 
iDg  with  waist.  A  good  do-    the  crowu  With  tissue  paper  or  by  pressing  a 
Xi*^^  '""'™    flat  brim  against  a  table  top.    If  vigorous 
scrubbing  is  necessary  or  if  the  shape  needs 
changing,  it  is  better  to  have  the  hat  cleaned  and  reblooked  by  a  pro- 
fessional worker. 

Colored  straw  hats  -may  be  steamed,  brushed,  or  wiped  with  a 
cloth  moistened  with  alcohol  to  remove  all  dust,  or  if  they  are  faded, 
they  may  be  recolored  by  one  of  the  commercial  solutions.  White  or 
yellow  straw  hata  may  be  cleaned  and  bleadied  uuleas  too  badly 
sunburned,  in  which  case  they  can  be  colored.  The  brud  on  woman's 
hand-sewed  hats  can  often  be  ripped  and  freshened,  and  sewed  on  a 
new  shape.    This  will  not  pay,  however,  unless  the  braid  is  of  very 
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Brushing  and  steaming  vfllvet,  silk,  or  satin  hats  will  help  to  restore 
their  freshness.  If  a  crown  on  a  hat  is  badly  worn  and  the  brim  13  in 
good  condition,  a  new  crown  ma;  be  made  of  net  on  a  wire  frame,  or 
of  silk  or  satin  draped  over  a  shape  of  erinoliiie  or  willow.  An  old 
shape  that  is  in  good  condition  may  be  te-covered. 

All  trimmings  (feathers,  ribbons,  flowers,  and  others)  from 
women's  and  children's  hats  that  are  not 
too  badly  worn  or  faded  for  later  use  should 
be  brushed  and  put  away  in  a  special  box 
when  the  hats  are  discarded;  in  such  a 
"pieoe  box"  may  often  be  found  the  very 
"bit"  needed  for  freshening  last  year's 
hat.  Ostrich  featliers  may  be  reourled  by 
drawing  eaoh  flue  over  the  back  of  a  knife 
or  over  a  special  feather  curler.  Ribbons  if 
soiled  can  be  freshened  by  steaming  and 
pressing.  Tissue  paper  should  be  laid  over 
them  while  pressing  to  prevent  them,  from 
becoming  shiny,  or  they  may  be  washed 
and  stretched  to  dry  on  an  tmvamiahed 
board  or  table  or  on  a  marble  slab. 
Flowers  that  are  faded,  but  not  crushed, 
oau  be  made  to  took  fairly  new  by  r^tint* 
ing  with  water  colors  and  trimming  the 
edges  of  the  petals.  New  trimmings  may 
be  made  of  bits  of  silk,  velvet,  or  wool; 
the  silk  or  velvet  may  be  shaped  into 
flowers  or  fruit,  and  the  wool  crocheted 
into  flower  shapes  or  embroidered  in  geo- 
metric designs  on  bands  or  on  ihe  hat 
itself. 

Articles  of  no  further  service  should  bo 
disposed  of  promptly,  for  some  of  them 
may  be  used  to  advantage  by  local  chari- 
ties, by  reUef  oiganizations,  or  perhaps  by  ^"-  ^ 
individuals.  If  ode  has  the  leisure, 
kindly  thing  to  do  is  to  put  such  articles  into  usable  condition;  or  by 
a  bit  of  personal  self-denial  one  might  pay  for  the  repair  of  shoes, 
coats,  or  other  garments  for  some  less  prosperous  person. 

LISTING  IfSW  GARJEBHTS  IIBBDBD. 

After  stock  has  been  taken  of  the  left-over  clothing,  a  list  sliould 
be  made  of  the  new  garments  that  will  be  needed  by  each  member 
of  the  family  for  the  coming  season.  Care  must  be  taken  not  to 
list  unnecessary  apparel;  as  far  as  possible  garments  slioidd  be 
svlected  that  wiU  be  suitable  for  different  occasions  yet  will  com- 
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bine  well  with  those  garments  already  in  use.  If  one  can  afford 
two  suits  or  dresses  and  wear  them  altematel;,  they  will  both 
give  longer  service  and  the  wearer  will  have  a  far  greater  sense  d 
satisfaction  because  of  not  becoming  tired  of  either.  When  the  list 
is  complete,  the  amoimt  that  can  be  spent  for  each  garment  should 
be  apportioned  to  it.  To  these  figm-es  should  be  added  the  amount 
allowed  for  repairs  and  renovation.  If  the  total  exceeds  the  amount 
apportioned  for  clothing,  the  list  should  be  gone  over  again,  costs 
reduced  where  possible,  and  unnecessary  items  cut  out,  so  that  the 
sum  is  within  the  limit  of  the  allowance.  Better  still,  a  margin 
should  be  left  to  provide  for  any  unforeseen  contingency,  such  as  a 
mishap  to  a  suit  or  the  need  for  some  special  article  of  apparel,  such 
as  oftentimes  arises  when  an  imusual  social  event  takes  place  or  one 
is  suddenly  called  away  on  a  business  trip. 

CHOOSmC  CLOTHING. 

With  the  list  of  needed  garments  carefully  made  out,  it  becomes 
an  individual  problem  to  decide  how  much  of  the  clothing  shall  be 
bought  ready-made,  made  to  order,  or  made  at  home. 

Ready-made  clothing  is  often  the  easiest  to  obtain  and  has  the 
.advantage  of  showing  the  effect  of  the  finislied  garment.  It  is  of 
course  more  satisfactory  for  averse  figures  than  for  those  that  differ 
decidedly  from  the  normal.  A  certain  amount  of  refitting  can  be 
done,  but  if  the  wearer's  figure  b  much  out  of  average  proportioiLs, 
the  effect  of  the  design  is  likely  to  be  lost  in  the  changes.  It  is 
generally  considered  that,  for  the  same  amount  expended,  garments 
made  at  home  (especially  undei^arments)  are  usually  of  a  bettw 
grade  of  material  and  workmanship,  and  therefore  give  longer  service 
than  those  purchased  ready-made.  Made-to-order  garments  are 
cosUy,  because  they  bear  in  addition  to  the  price  of  the  materials 
and  the  labor  a  percentage  of  the  rental  and  other  overhead  expenses 
of  the  maker,  to  whom  these  items  all  cost  more  per  garment  than 
in  the  case  of  factory-made  goods.  On  the  other  hand,  the  work- 
manship in  good  custom-made  garments  should  he  better  than  in 
ready-made  ones,  and  for  irregular  figures  the  fit  is  usually  more 
sati^actory. 

The  busy  home-maker  in  mauy  cases  does  not  find  the  time  to 
make  all  the  clothing  for  lier  family,  nor  should  all  the  time  that  she 
is  free  from  other  household  duties  be  spent  with  needle  and  thread 
in  hand,  working  under  pressure  to  finish  some  needed  garment. 
She  must  decide  just  how  much  time  she  may  wisely  spend  on  hoiise- 
hold  sewing,  and  how  far  she  can  relieve  herself  by  the  purchase  of 
ready-made  or  made-to-order  clothing,  and  she  must  remember  that 
her  time  has  economic  value  even  if  it  is  not  paid  for  in  money. 
The  business  or  professional  woman  often  has  little  time  for  sewing 
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other  th&u  her  mending;  moreover  she  has  not  always  had  the  oppor- 
tonity  to  acquire  the  technical  skill  that  renders  garment  construc- 
tion an  enjoyable  task.  She  should,  however,  always  be  awake  to 
the  necessity  of  clothing  herself  suitably  and  becomingly,  and  should 
give  enough  time  to  planning  her  wardrobe  to  make  her  clothing 
exp«iditure  with  thrift  and  wisdom. 

Every  one  who  buys  clothing  needs  some  knowledge  of  textiles, 
as  a  basis  for  judging  materials  in  regard  to  their  durability  (strength, 
Srmness,  fastness  of  color),  the  quality  of  the  fiber  in  relation  to  the 
cost,  and  the  suitability  of  different  materials  to  the  needs  of  the 
wearer.  Also  knowledge  of  the  prices  and  widths  of  materials  and 
of  the  processes  of  garment  making  will  help  in  calculating  quantities 
of  materials  necessary  and  approximate  costs,  and  is  useful  in  judging 
the  value  of  ready-made  garments.  Some  understanding  of  the 
principles  of  clothing  design  will  aid  in  selecting  garments  that  will 
be  becoming  to  the  wearer  and  suitable  to  the  occasion  upon  which 
they  will  be  worn. 

GENERAL  FACTS  ABOUT  TBZTILB5. 

Textile  study  becomes  interesting  as  its  practical  use  becomes 
known.  For  instance,  everyone  knows  that  woolen  garments  shrink 
more  than  cotton  when  they  are  washed,  that  a  piece  of  hnen  which 
looks  very  fine  when  it  is  bought  may  prove  to  be  thin  and  loosely 
woven  after  the  starchy  dressing  is  washed  out,  or  that  a  silk  drees  or 
coat  lining  may  suddenly  become  full  of  holes.  If  the  reasons  for 
these  things  are  known,  clothing  may  be  selected  more  wisely  and 
may  perhaps  prove  less  costly  in  the  end. 

Wool  ahrinka  more  than  cotton  because  each  wool  fiber  is  covered 
with  scales,  which  open  and  interlock  when  subjected  to  moisture 
and  changes  of  temperature  but  do  not  go  back  to  their  original 
state  when  dried.  Care  in  washing  will  prevent  undue  shrinkage. 
Cotton,  being  smoother  and  not  so  absorbent  as  wool,  can  not  shrink 
so  much.  The  piece  of  linen  that  looked  so  good  when  new  was 
probably  filled  with  sizing  to  cover  up  the  loose  weave  of  the  dotii. 
The  silk  went  to  pieces  before  it  had  rendered  a  reasonable  amount 
of  service  because  it  had  been  so  heavily  weighted  with  mineral 
salts  during  dyeing  that  the  silk  threads  were  soon  cut  by  the  metal 
deposit. 

In  the  process  of  manufacture,  there  are  many  ways  of  treating 
fibers  to  change  their  character  or  of  substituting  one  kind  for 
uiother,  all  of  which  are  Intimate  provided  the  material  is  sold  for 
what  it  is.  When  it  becomes  possible  to  standardize  the  quality  and 
price  of  materials  as  the  manufacture  of  food  has  been  regulated  by 
pure-food  laws,  it  will  not  be  necessary  to  exercise  so  much  care  in 
160066"— 20— Bull.  1089 2  CoOqIc 
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purchasing  materials  as  is  now  the  case.     A  few  su^estions  regard- 
ing fibers  and  how  to  judge  them  are  given  here. 

Cotton  is  rarely  adulterated,  hvt  Tnaierials  made  of  cotton  are  in  many 
cases  sized,  that  is,  covered  with  a  solution  of  glue,  starch,  or  clay, 
which  fills  in  the  spaces  between  the  threads  and  makes  the  material, 
until  it  is  washed,  seem  finer  and  better  than  it  really  is. 

Cotton  yam  is  often  mercerized  by  treating  it  with  chemicab  and 
drying  it  under  tension,  a  process  that  gives  it  a  high  luster  and 
renders  it  smooth  and  strong.  Mercerized  cotton  is  excellent  for 
many  purposes;  it  is  only  when  it  is  passed  off  as  silk  or  linea  at  the 
price  of  these  that  the  buyer  should  make  objection. 

Cotton  is  often  mixed  wiih  linen,  especially  in  toweUngs,  which 
have  a  cotton  warp  and  linen  filling.  Mercerized  cotton  is  often  used 
to  adulterate  linen,  the  luster  making  it  difficult  to  detect  the  difier- 
ence.  These  mixtures  are  not  undesirable,  especially  now  that  pure 
linen  is  scarce,  but  they  should  be  sold  for  what  they  are,  not  as  pure 
linen.  . 

The  quantity  of  wool  now  produced  would  not  permit  all  the  woolen 
g^ods  needed  to  be  made  of  pure  new  wool;  therefore  it  is  necessary 
to  resort  to  some  methods  of  substitution.  The  two  most  common 
tiihstitutes  for  pure  new  wool  are  cotton  and  shoddy.  The  use  of 
cotton  for  the  adulteration  of  wool  is  of  advantage  in  the  case  of 
flamiels  and  other  wash  materials,  as  it  lessens  shrinkage.  Wh(3i 
used  in  drees  materials  in  limited  proportions,  it  is  not  unsatisfactory 
and  provides  a  leas  expensive  material  for  many  uses.  Shoddy, 
which  is  reclaimed  or  remanufactured  wool,  is  made  from  waste 
pieces  of  wool  from  dressmakers'  and  tailors'  shops  and  from  old 
woolen  scraps  and  garments  that  have  been  sold  as  rags.  These  are 
treated  chemically  to  remove  all  the  cotton,  and  then  are  torn  apart  so 
as  to  separate  the  fibers,  which  are  spun  with  new  yam.  The  amount 
of  wear  to  which  the  pieces  were  subjected  will  of  course  affect  the 
quality  of  the  material  in  which  the  shoddy  fiber  is  used. 

Pure  silk  commands  so  high  a  price  that  many  less  expensive 
substitutes  and  adulterations  have  been  devdoped.  Silk  is  in 
many  cases  weighted  wOh  saJta  of  tin,  iron,  or  lead,  and  is  sometimes 
aduUerated  by  ihe  use  of  cotton.  Artificial  silk,  a  vegetable  product 
with  high  luster,  is  now  manufactured  as  a  substitute  for  real  silk, 
and  is  either  woven  with  cotton  or  used  alone.  Its  introduction  has 
made  the  use  of  artificial  silk  stockings  possible  in  many  cases  wheie 
the  price  of  real  silk  hosiery  was  prohibitive.  Good  grades  of  artificial 
silk  are  more  durable  than  poor  grades  of  real  silk. 

Experience  will  teach  the  good  buyer  to  judge  materiab  both  by 
look  and  by  feel;  one  should  be  able  to  recognize  the  common  fibers 
and  to  discover  possible  mixtures  or  substitutions.  Practice  with 
samples  of  various  materials  will  help  in  learning  to  didtioguiah  both 
fiber  and  weave. 

n,g,t7cdb/G00gIc 
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HOT  TO  TX8T  TSZTILB  OOOD8. 

Simple  tests  that  may  be  used  in  the  home  are  given  as  a  help  to 
those  who  lack  experience. 

Testing  with  the  eye  and  the  fingers. — In  the  first  place,  both 
warp  and  filling  threads  should  be  raveled  in  order  to  examine  each 
carefully.  Cotton  fibers  appear  short,  dull,  wid  fuzzy;  linen  are 
long,  fine,  stiff,  and  liistroiis;  wool  are  short,  curly  or  kinky,  and 
bright;  silk  are  very  long,  fine,  smooth,  and  straight.  If  cotton 
cloth  is  torn,  the  ends  of  the  threads  appear  fuzzy,  while  those  of 
linen  are  straight  and  smooth.  Cotton  feels  soft  and  somewhat 
warm;  linen  feeb  wiry  and  cool. 

Rubbing  the  surface  of  cotton  or  linen  briskly  will  remove  sizing 
and  show  whether  the  material  is  closely  woven;  also  holding  a  piece 
of  material  to  the  light  will  show  the  extent  to  which  sizing  has  been 
used.  Boiling,  which  is  a  longer  process,  will  also  remove  the  dressing. 
A  drop  of  glycerin  on  linen  will  show  a  transparent  spot,  but  cotton  is 
not  so  affected. 

Burning  the  threads. — The  presence  of  substitute  fibers  in  cloth 
may  be  determined  by  raveling  separate  groups  of  lengthwise  and 
crosswise  threads,  holding  them  in  the  fingers  or  by  tongs,  hghting 
the  ends  of  the  threads,  and  noticing  how  they  bum. 

Cotton  bums  quickly  and  steadily  with  a  yellow  flame;  the  odor 
is  like  that  of  burnt  paper  or  wood;  the  flame  does  not  go  out  easily; 
a  gray  ash  is  left. 

linen  bums  much  like  cotton,  and  leaves  an  ash. 

Wool  bums  slowly  with  an  unsteady  blue  flame  that  goes  out 
easily;  it  gives  off  an  odor  like  burning  hair  or  feathers;  a  ball  of 
ash  is  left  on  the  end  of  the  fiber. 

Silk  bums  more  readily  than  wool  and  gives  off  a  similar  odor;  a 
ball  of  ash  is  left  on  the  end  of  the  thread.  If  silk  is  weighted,  oidy 
the  sUk  iteelf  bums  and  the  mineral  salts  are  left,  making  more  ash 
than  from  pure  silk.  If  the  silk  is  heavily  weighted,  the  ash  may 
even  retain  the  shape  of  the  sample.  Artificial  silk  bums  like  cotton 
and  is  very  inflammable. 

Chemical  tests. — The  following  simple  chemical  tests  may  be  used 
in  the  home  to  determine  whether  silk  or  wool  materials  have  cotton 
mixed  with  them,  and  also  to  determine  mixtures  of  sUk  and  wool, 
silk  and  cotton,  "or  artificial  silk  and  cotton  or  wool.  Some  of  the 
substances  called  for  are  very  powerful  or  even  poisonous,  and  must 
be  handled  and  stored  with  great  caution. 

(1)  Combination  of  silk  and  cotton  or  wool  and  cotton.  Add  1 
tablespoon  of  caustic  potash  or  lye  to  1  pint  of  cold  water,  and  heat 
the  sample  of  material  in  this  solution  for  15  minutes.  The  lye 
destroys  the  animal  fiber,  leaving  the  cotton  intact. 

(2)  Combination  of  silk  and  cotton,  or  silk  and  wool,  or  artificial 
silk  with  cotton  or  wool.     Put  a  sample  of  the  material  in  cold 
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hydrochloric  acid  as  Btrong  as  can  be  bought  at  the  drug  store. 
The  solution  will  destroy  ordinaiy  silk  in  2  minutes,  and  the  so-called 
wild  silk  found  especially  in  low-grade  silks  in  a  half  hour  or  longer. 
Artificial  silk  becomes  gelatinous  and  so  tender  that  it  washes  away. 
The  cotton  or  wool  fibers  are  left. 

(3)  To  tcet  umi«L mw.  :of  wiiito  material  from  which  a  sample 
can  not  be  cut,  for  a  mixture  of  silk  and  cotton  or  of  wool  and  cotton, 
place  a  drop  of  5  per  cent  solution  of  picric  acid  on  an  inconspicuous 
part  of  the  material  or  the  garment.  As  color  shows  on  the  surface, 
wash  the  spot  with  water.  The  color  will  disappear  from  the  cotton, 
but  the  silk  or  the  wool  will  be  yellow.  This  stain  may  be  removed 
by  using  ammonia,  which  should  be  promptly  rinsed  out  with  wat«r. 

Strength  test. — To  test  the  strength  of  a  piece  of  material  place 
the  ends  of  the  thumbs  together,  holding  the  material  between  them 
and  the  first  fingers;  then  pull  first  on  the  warp,  or  lengthwise, 
■breads  and  then  on  the  woof,  or  crosswise,  threads  to  see  how  much 
strain  they  will  stand.  In  examining  the  raveled  threads  of  a  piece 
of  cloth,  notice  how  the  warp  threads  compare  in  strength  with  the 
woof,  or  filling,  threads.  A  fine  warp  will  not  stand  the  strain  from 
a  heavy  filling  thread;  therefore  materials  so  woven  are  not  strong, 
neither  are  those  which  have  a  heavy  cord  woven  in  beside  a  very 
fine  thread,  as  in  the  striped  dimities  and  muslins. 

Experience  gained  through  testing  materials  that  have  been  bought 
and  made  up,  watching  the  length  of  service,  and  seeing  the  effect 
of  weaves  and  surface  finishes,  will  aid  greatly  when  buying  materials 
or  ready-made  garments. 

SUITABILITY  OF  HATBRUL,  DESIGN,  AlfD  COLOR. 

CHOOSB   SDSPLB   DBSIOHS   AND   GOOD  lUTSRIALS. 

Simplicity  is  one  word  that  should  be  borne  constantly  in  miad 
when  choosing  articles  of  clothing  or  designs  from  which  to  make 
them.     This  applies  to  clothing  for  men,  women,  and  children  alike. 

Simple  designs  often  suggest  expensive  materials  to  carry  them 
out,  but  for  such  designs  only  a  minimum  of  material  is  needed. 
Moreover,  good  materials  are  best  and  most  economical  for  long, 
hard  service,  because  garments  made  from  them  retain  their  shape, 
require  less  frequent  pressing,  and  do  not  wear  shabby  so  quickly. 
Standard  materials  and  conservative  designs  shonld  be  chosen  in 
preference  to  novelties  and  extremes,  which  serve  to  date  a  garment, 
make  the  wearer  conspicuous,  and  are  always  more  expensive  because 
the  manufacturer  must  set  a  price  that  will  cover  any  loss  ha  may 
sustain  through  failure  to  sell  all  his  stock  during  the  season  in  which 
it  is  in  vogue.  Bargain  sales  are  often  pitfalls  for  the  unwary;  the 
inexperienced  shopper  is  tempted  to  buy  articles  that  she  can  never 
use,  or  that  do  not  harmonize  with  the  rest  of  her  wardrobe.  Never- 
theless in  many  cases  extraordinarily  good  values  may  be  found  at 
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pre-ioventory  or  end-of-season  sales,  because  the  shopkeeper  doea 
not  wish  to  carry  over  the  stock.  With  the  clothing  plan  definitely 
worked  out  in  advance,  great  savings  can  often  be  effected  in  this  way. 

Since  the  fashion  of  men's  and  boys'  clothing  is  more  nearly 
standardized  according  to  the  purpose  for  which  it  is  won),  there  ia 
comparatively  little  danger  of  making  mistakes  unless  perhaps  in 
the  choice  of  the  materials  themselves.  The  adjustment  of  the  lines 
of  the  clothing  to  a  man's  figure  is  cared  for  by  the  manufacturer  or 
the  custom  tailor. 

Clothing  for  children  should  be  of  the  simfdest  kind,  and  such  as 
will  permit  absolute  freedom  of  movement.  Children  should  not  be 
conscious  of  their  clothing  either  from  a  sense  of  discomfort  or  from 
pride.  In  clothing  for  small  children  it  is  often  well  to  use  one 
design  and  vary  it  by  means  of  decoration,  the  use  of  two  materials, 
and  in  other  simple  ways  (fig.  3).  Washable  materials  are  preferable 
for  children's  clothing. 

SDIT  THE  DBSIOlf  AND  MATBRUL  TO  THB  nOUBK. 

Women's  clothing  requires  more  careful  thought  than  that  for  men 
and  children.  The  intermediate  type  of  figure  is  not  difficult  to 
clothe  attractively,  but  the  more  extreme  types,  the  slender  and  the 
Btout,  need  careful  attention.  There  are  plain,  standard  designs 
which,  with  slight  alterations  in  line  and  trimming,  can  be  adapted 
to  different  types  of  figures  and  changes  of  style  (f^.  4). 

For  very  tall,  slight  people,  designs  should  be  chosen  that  surest 
roundness  and  normal  height  (fig.  5).  Soft,  fuU  blouses,  full  skirts, 
and  draped  effects  are  good;  if  the  height  seems  too  great,  horizontal 
lines  brought  into  the  costume  by  means  of  floxmces,  bands,  and 
tucks,  will  tend  to  reduce  it.  Plaids  and  figured  materials  with  large 
areas  of  design  are  admissible  on  a  slight,  tall  figure;  also  soft,  deep- 
pile  stuffs  for  coats,  and  bright,  shimmery,  lustrous  materials  are  good. 

For  the  stout  figure,  designs  should  be  chosen  that  suggest  height 
and  slendemess.  Loose,  easy-fitting  garments  with  straight,  un- 
broken lines  suggest  height.  Lines  that  carry  the  eye  to  the  center 
of  the  figure  will  diminish  its  breadth.  No  lines  should  carry  directly 
across  the  figure,  for  they  seem  to  lessen  the  height  and  increase  the 
breadth  of  the  figure.  Separate  waists  and  skirts,  unless  the  waist 
is  of  the  same  color  as  the  skirt  or  is  so  adjusted  as  to  fall  over  the 
■kirt,  will  tend  to  broaden  the  figure  and  diminish  the  height.  A 
(urplice  line  for  the  opening  of  the  waist  is  good;  narrow  girdles 
draped  loosely  about  the  figure,  crossed  in  the  back,  and  brought  to 
the  front  again  with  one  end  looped  over  the  other,  surest  height. 
The  design  shown  in  figure  6  brings  out  some  of  these  points. 

The  stout  woman  should  choose  soft,  nonlustrous  miatorials,  such 
as  crdpe  de  chine,  cr6pe  Geoigette,  serge,  gabardine,  voile,  and 
batiste.     Plaids  and  laige-figured  materials  are  out  of  the  question, 
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and  stripes  should  be  cautiously  chosen.  Colors  should  be  avoided 
that  make  the  lines  of  the  figure  stand  out  prominently.  Taupe, 
gray,  and  dark  blue  are  usually  best  in  Qua  reepect,  but  all  dull,  dark 
colors  are  safer  than  light  or  bright  ones. 


FiQ.  4.— eUnplebloiucuidskirt,    Tbue  ma;  be  adapt-  FIQ.S.— Dtdgn  (or  tati,  slcg 
•d  to  ■07  flgOTB,  and  vlth  alight  changed,  nuh  u  In         costume  In  divided  Into  tluee  dlsUnct  paria    ' 
Um  itaapa  of  tha  sleercs  Mid  collar  ct  in  the  amoont        10  lessen  the  apparait  height,  and  boilKotal 
of  faUuesslntheiklrt,  are  elwByi  In  good  style.  (ucka  are  used  to  suggest  width, 

BUTT   THE    COLOKS  TO   THE   WBASBR. 

Colore  should  be  carefully  chosen  in  reference  not  only  to  the  com- 
plexion, color  of  the  hair  snd  eyes  of  the  wearer,  but  abo  in  relation 
to  her  figure.  There  is  no  general  rule  by  which  one  can  choose 
becoming  colors.     Therefore,  one  must  rely  on  one's  ovm  taste,  judg- 
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ment,  and  experience.  In  general,  women  with  freeh,  clear  com- 
plexions find  a  greater  range  of  becoming  colors  than  others  who  have 
Uttle  color,  but  patient  experimentations  will  discover  those  which  are 
becoming  to  either  type.  It  is  safe  to  choose  such,  colois  as  are  ts 
harmony  with  the  color  <£ 
the  eyes,  hair,  and  com- 
plexion. 

Dark  blue  is  a  univer- 
saUj  becoming  color. 
Taupe,  dark  blue,  bla<^ 
and  gray  in  which  violet 
predominates  are  good  col- 
ors to  be  used  by  tbe 
woman  who  is  stout. 
Bright  aggressive  colors 
make  the  stout  figure  seem 
larger. 

Bright,  gay  colors  may 
be  chosMi  for  the  youi^, 
slight  girlish  figure,  but 
always  with  a  thoi^bt  to 
the  general  coloring. 

Having  foxmd  a  range  of 
colors  that  are  harmonious, 
it  is  well  to  adhere  gener- 
ally to  these,  introducing 
variations  that  may  be 
pleasing.  This  permits  tbe 
use  of  one  hat,  fewer  gloves, 
ribbons,  and  accessories, 
and  is  therefore  economical. 

DBSIOn  Aim  HATBRIAL  8HOCLD 


on.  The  long,  strsljlit  lines 
ELirpEko  front  and  tha  curvo  or  tb« 
>?rease  the  breadth  ot  Cbo  figure. 


Whether  it  is  better  to 
choose  the  designs  for  cloth- 
ing- first  and  then  buy  tbe 
material,  or  vice  versa,  must 
be  considered  from  two 
standpoints.  A  desigD 
may  first  be  selected 
and  difficulty  then  experienced  in  finding  material  suitable  both 
for  tbe  one  who  i.s  to  wear  it,  and  to  carry  out  the  design;  on  the 
other  hand,  some  especially  good  material  may  be  found  suitable  *0 
the  wearer  and  to  the  occasions  upon  which  it  is  to  be  worn,  and 
yet  difficulty  be  found  in  selecting  a  design  that  will  work  up  to 
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adTftntage.  Another  difficulty  sometimes  experienced  by  those  who 
have  not  made  a  study  of  such  problems  is  that  although  both  design 
uid  material  have  been  carefully  choaen  they  are  not  adapted  to  each 
other.  For  instance,  first  a 
eommerciikl  pattern  of  good 
design  may  have  been  bought 
then  later  a  plaid  material 
pleasing  in  color  and  arrange- 
ment of  lines,  but  the  dresa 
when  made  has  not  proved 
successful  because  this  par- 
ticular design  brought  the 
lines  of  the  plaid  leather  in 
an  inharmonious  fashion. 
A  dress  of  this  sort  is  an  eco- 
nomic waste.  If  a  pattern 
especially  adapted  to  plaid 
material  (fig.  7)  had  been 
chosen,  this  could  not  have 
happened.  Experience  will 
teach  the  buyer  to  think  in 
triple  terms  of  wearer,  design, 
and  materials. 
oooD  rmaiQ  is  essentul. 

The  fitting  of  any  garment 
has  much  to  do  with  its  ap- 
pearance and  comfort.  It  is 
worth  while  for  anyone  who 
makes  many  skirts,  shirt 
Waists,  and  dresses  at  home 
to  have  a  well-fitted  basic 
pattern  for  each  member  of 
the  family.  Such  patterns 
may  be  drafted  at  home  ac- 
cording to  standard  direc- 
tions or  made  to  measure  at 
small  cost  by  commercial 
companies.    The  main  lines     Fio.T.-i>«iKn5howiiig3Btub<.ioryiueofpiaM™tertai. 

of    these    patterns    must    be  Xho  straight  wa^t  and  skin  Rive  becoming  llDra.whlle 

accurately    followed,    but 

slight  changes  will  adapt  them  to  various  simple   designs.     An  old 

garment   that  fits  satisfactorily   may   be    ripped    and    used    as   a 

pattern. 
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vmwK  Ain>  TRiMMHtcs  ARS  afPORTAirr. 
Materials  for  the  decoration  of  clothing  should  be  selected  witli  le 
gard  to  their  fitnees  for  the  garment  and  the  material  on  which  th^ 
are  to  he  used.  Cotton  dressea  of  the  tailored  type,  such  as  are  tmii 
in  the  house,  on  the  street,  or  for  business,  need  littie  decoration  otita 
than  machine  stitching,  buttons,  and  separate  collars  and  cuffs  at 
the  same  material  or  of  organdie,  piqu6,  or  light-colored  materiafa. 
The  dresses  of  sheer  materials  for  afternoon  wear,  graduation  ceremo- 
nies, and  such  occasions  may  be  very  simply  finished  with  cordings, 
tiny  frills  of  lace,  ribbon  girdles,  and  fine  net  collars;  a  bit  of  color  may 
be  introduced  sometimes  merely  in  a  string  of  inexpensive  beads. 
Wool  dresses  may  be  trimmed  with  buttons,  braid,  or  wool  em- 
broidery. With  these  also  may  be  worn  separate  collars  and  cuffs  of 
crdpe  Geoigette,  satin,  oigandie,  net,  piqu£,  or  linen.  Silk  dreeaes 
for  afternoon  wear  should  be  kept  as  simple  in  type  as  others;  pipings 
cordings,  silk  or  wool  embroidery,  and  net,  organdie,  or  crdpe  G«otgett« 
collars  and  cuffa  are  suitable  for  decoration  and  finish. 

inn)BRWBAS. 

Women's  and  girls'  undeigarments  should  be  of  durable  material 
and  simple  design.  Dainty,  well-made  lace  or  embroidery  edgings 
should  be  chosen.  Elaborate  trimmit^  is  in  bad  taste  and  moreover 
does  not  wear  well.  For  everyday  use  there  are  a  number  of  attrac- 
tive self-trimmings  (for  example,  tucks,  shaped  hems,  and  facings) 
and  ornamental  stitches  (feather  stitchings,  Bermuda  fagoting)  that 
are  easily  made  and  launder  well.  The  tendency  to  overdecorat* 
undeigarments  is  to  be  deplored. 

Knitted  underwear,  socks,  and  stockings  should  be  well  shaped  to 
provide  for  both  comfort  and  service.  Socks  and  stockings  may  be 
of  cotton,  wool,  or  silk,  and  should  be  long  enough  not  to  cramp  tlu 
toes. 

ODTSR  GASUBHTS. 

All  outer  clothing,  men's  and  boys'  suits  and  overcoats,  women's 
and  girls'  suits  and  topcoats,  should  be  selected  from  the  standpoint 
of  good  materials  and  workmanship,  their  suitability  to  the  wearer's 
needs,  and  becomingness  of  line  and  color.  Careful  attention  should 
be  given  not  only  to  the  quahty  of  material  but  to  the  general  work- 
manship, cut,  fit,  manner  of  finish  of  seams,  pockets,  belts,  and  but- 
tonholes— all  of  which  count  for  service. 

Simple  one-piece  dresses  of  wool  for  cold  weather  and  of  silk  for 
summer  are  suitable  for  business  women.  The  advantage  of  silk  in 
summer  is  the  saving  in  laundry  bills,  as  an  occasional  cleaning  at  k 
professional  establishment  during  the  season  will  keep  the  dress  in 
order  and  the  wearer  may  further  preserve  its  fresh  appearance 
throughout  the  sunmier  by  frequent  changes  of  collars  and  cuffs. 


Selection  and  Care  of  Clothing.  19 

The  same  type  of  drees  is  appropriate  also  for  the  afternoon  wear 
of  trhe  woman  who  is  at  home.  For  hard  work  she  will  probably  pre- 
fer  an  inexpensive  one  that  can  be  washed  easily  and  frequently. 

Per  use  with  the  one-piece  drees,  a  topcoat  is  necessary,  llie  lat- 
ter may  often  need  to  serve  the  purpose  of  business  and  drees  wear,  in 
which  case  it  would  be  wiser  to  buy  a  raincoat  for  use  in  bad  weather, 
to  save  wear  and  tear  on  the  other  coat.  If  one  can  not  afford  both 
a  heavy  and  a  light-weight  topcoat,  it  may  be  better  to  buy  one  of 
medium  weight  and  depend  upon  an  under  jacket  or  a  piece  oF  fur  for 
extra  wanu^.  For  general  wear  some  women  prefer  a  topcoat  and 
one-piece  dreea  to  a  suit;  siiits,  however,  have  a  legitimate  place  in  the 
womau's  wardrobe,  eapecially  when  combined  with  a  waist  of  the  same 
color.  A  good  plan  is  to  alternate  the  buying  of  the  more  expensive 
garments;  for  instance,  not  to  buy  a  topcoat  and  a  suit  during  the 
same  season.  This  same  plan  may  be  carried  out  in  the  purchase  of 
all  expensive  garments,  whether  for  men,  women,  or  children. 

Blouses  and  separate  waists  for  women  are  beet  made  of  washable 
materials,  such  as  voile,  batiste,  handkerchief  linen;  cr£pe  de  chine, 
cr6pe  Georgette,  and  washable  silks,  or  madras  and  gingham  for  hard 
wear.  The  cotton  materials  require  more  frequent  laundering  than 
crdpe  de  chine  and  crdpe  Georgette.  Voile  can  be  worn  much  longer 
without  pressing  than  can  any  of  the  other  cottons.  Handkerchief 
linen  is  not  very  satisfactory  because  it  crushes  easily.  For  general 
wear  tailored  waists  made  of  batiste,  crdpe  de  chine,  wash  silk,  or  silk 
broadcloth,  are  especially  suitable;  simple  blouses  of  sheer  materials 
are  also  suitable  when  careful  attention  is  given  to  detachable  Unings 
or  to  undei^armente. 

BATS. 

Hats  that  are  good  in  line  and  well  made  do  not  necessarily  repre- 
sent a  lai^e  outlay  of  money.  Of  course,  the  woman  who  is  skilled 
enough  to  make  and  trim  her  hats  attractively  has  a  great  advantage 
over  the  one  who  must  buy  hers.  The  latter,  however,  if  she  is  a  good 
shopper,  will  leam  to  buy  in  good  shops,  and  may  perhaps  choose  a 
late  season's  model  which,  being  well  made  and  of  good  shape,  will  be 
serviceable  through  the  b^^nning  of  the  following  season. 

A  hat  is  a  frame  for  the  face;  therefore  its  lines  should  conform  to 
the  shape  of  the  face  and  the  bead  and  to  the  fashion  of  dressing  the 
hair.  In  color  the  hat  should  harmonize  with  the  costume  and  the 
coloring  of  the  wearer.  A  hat  should  be  so  worn  as  to  carry  out  the 
idea  of  a  suitable  setting  for  the  face,  not  perched  conspicuously 
on  the  top  of  the  head  nor  tipped  back  too  far.  The  head  size  of  a 
hat  should  be  such  that  it  wiU  reet  on  the  head  easily  and  comfortably. 
Many  of  the  small  hats  of  to-day  are  so  well  shaped  and  fitted  that 
they  can  be  worn  without  hatpins. 
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There  are  four  general  types  of  women's  bats  that  aro  always  in 
T(^e  (fig.  8).  Of  these,  the  toque  or  the  turban  will  serve  the  most 
purposes.  Tall,  slender  woniea  have  more  latitude  in  the  choice  of 
hats,  especially  of  brims,  than  have  short,  stout  women.  Broad 
brims,  particularly  if  they  droop,  appear  to  lessen  the  hw^t  of  the 
figure,  while  brims  that  roll  up  on  one  side  seem  to  increase  the 
height.  Height  may  be  suggested  for  a  short,  stout  figure  by  a  hat 
with  a  crown  higher  on  one  side  than  on  the  other,  or  by  trimming 
placed  toward  the  back  of  the  hat  on  one  side.  In  order  to  get  the 
effect  of  bats,  it  is  well  to  try  them  before  a  full-length  mirror  and  if 
possible  with  the  costume  with  which  they  will  be  most  worn. 


Shoes  should  be  chosen  chiefly  for  comfort  and  durability,  llie 
heel  should  be  of  the  height  that  makes  the  foot  most  comfortable. 
If  possible,  it  is  well  to  find  one  make  of  shoes  well  suited  to  the  foot, 
and  then  adopt  it  for  both  walking  and  dress  shoes.  Unless  one  can 
afford  several  pairs  of  shoes  to  match  different  costumes,  it  is  better 
to  buy  black,  for  they  aro  always  acceptable  for  either  street  or  drees 


Gloves  should  be  chosen  for  comfort,  durability,  and  shapeliness. 
Gloves  bought  at  bai^ain  sales  do  not  always  come  up  to  expecta- 
tions. End-of-season  lots  or  "seconds"  at  the  best  stores  will  often 
give  good  satisfaction.  A  well-shaped  ^ove  will  outwear  a  cheap, 
poorly-made  one  and  add  to  the  wearer's  good  appearance.  White 
gloves  require  frequent  cleansing,  but  colored  gloves  can  not  be  guar* 
anteed  to  hcdd  the  color  in  washing;  therefore  in  many  cases  white 
gloves  are  more  satisfactory.  Cotton  fabric  gloves  may  often  be  used 
in  place  of  kid  to  save  expense,  while  silk  gloves  aro  so  attractivdy 
made  that  they  can  take  the  place  of  kid  throughout  the  warmer 
weather.  White  washable  kid  gloves  are  also  serviceable.  Woolen 
gloves  and  mittens  afford  warmth  in  winter  and  give  long  serrioe. 

CARE  OF  CLOTHING. 

Garments  even  of  the  best  quaUty,  design,  and  workmanship  wiB 
soon  become  shabby  through  lack  of  care;  while  those  that  may  p«^ 
haps  have  cost  only  half  as  much  may  be  kept  freeh  looking  for  a  c(hi- 
siderable  length  of  time  by  the  painstaking  care  of  the  wearer. 

One  of  the  greatest  helps  in  keeping  clothing  in  good  condition  is  to 
give  immediate  attention  to  the  repairs,  such  as  mending  rips  and 
torn  places,  sewing  on  loosened  buttons,  fasteners,  and  trimming 
and  reworking  worn  buttonholes.  Also  "preventive"  darning  nuy 
lengthen  the  period  of  service  of  many  a  garment.  This  is  done  by 
reenforcing  a  worn  place  with  rows  of  fine  stitches  or  by  laying  a 
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piece  of  clotib  (like  the  garment  if  possible)  under  it  and  damiug  it 
down  with  ravelings  of  the  material. 

Cleanliness  demands  that  all  outer  clothing  should  be  rid  of  the 
accumulation  of  dust  and  dirt  immediately  after  wearing.  Silk  and 
woolen  garments  and  hats  should  be  brushed.  If  one  can  afford  them, 
it  is  well  to  have  a  collection  of  brushte  suited  to  various  materials, 
for  example,  one  with  rather  short  stiff  bristles  for  heavy  woolen  outer 
clothing,  a  whiskbroom  for  general  brushing,  a  softer  bristle  brush  for 
velvet  or  silk,  and  a  specially  ahaped  soft  brush  for  hats.  A  piece  of 
velvet  is  also  good  to  use  for  bnisUng  dust  from  silk  or  satin.  Under- 
clothing and  aU  other  washable  garments  should  be  washed  before 
they  become  so  soiled  that  hard  rubbing  is  necessary,  deanlineea 
increases  the  length  of  service  from  a  garment  and  hence  is  real  econ- 
omy. This  is  particularly  true  of  stockings.  Frequent  washing  {hx)- 
longs  their  life  for  two  reasons;  it  removes  perspiration  and  grit, 
which  damage  the  fibers,  and  it  changes  the  place  where  the  strain  of 
wear  comes.  The  sense  of  comfort  and  self-respect  that  clean  cloth- 
ing gives  will  repay  all  the  effort  that  it  coats. 

All  clothing,  including  shoes,  should  be  aired  after  wearing.  Per- 
spiration will  cause  wrinkles  and  disagreeable  odors  and  tend  to  rot 
fabrics,  unless  the  garments  are  placed  in  a  good  circulation  of  air 
before  they  are  put  in  closets  and  boxes.  Bru^iing  and  airing  clothes 
often,  and  when  possible  out-of-doors,  will  do  much  toward  keeping 
them  fresh  and  clean  and  should  supplement  the  nightly  airing  needed 
by  garments  in  constant  use. 

The  immediate  removal  of  spots,  especially  from  woolen  garments, 
is  desirable  because  dust  settles  in  them  and  makes  later  cleansing 
more  difficult.  Methods  of  removing  spots  and  stains  may  be  found 
in  other  publicatioDS  of  this  department.' 

The  care  of  clothing  is  less  expensive  if  one  can  press  the  garments 
at  home.  To  do  this  easily  requires  special  equipment,  but  good 
results  may  be  obtained  with  tJie  ordinary  household  equipment, 
with  the  addition  of  a  heavy  cotton  cloth  to  use  in  pressing  woolens. 
An  ideal  equipment,  which  might  be  acquired  by  making  occasional 
additions  to  the  appliances  already  in  the  house,  consists  of  an  iron- 
ing board  of  the  type  used  for  skirts,  a  sleeve  board,  a  seam  board, 
a  tailor's  press  board,  a  tailor's  cushion,  irons,  wax,  cloth  for  rubbing 
off  the  iron  after  waxing,  a  press  cloth,  cheesecloth  or  old  thin  muslin, 
and  an  old  bath  towel. 

The  seam  board  is  a  triangular  board,  about  18  inches  long,  and 
hoa  the  upper  edge  slightly  rounded;  it  is  slipped  into  sleeves  when 
seams  are  to  be  pressed  open.  The  tailor's  preSs  board  is  i^upported 
by  two  upright  pieces  set  on  a  heavy  base.  It  may  be  used  on  ai^ 
table  and  is  excellent  for  pressii^  shaped  and  tailored  garments,  such 
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aacoats.  The  tailor's  cushion,  sometimes  calleii  a  ham,  is  oval  in  shape 
and  narrower  at  one  end  than  at  the  other;  it  is  made  of  heavy  cotton 
duck,  stuffed  very  tight  with  wet  woolen  rags,  then  dried  in  the  hot 
Bun  or  in  a  cool  oven  to  prevent  mildew.  It  is  used  in  pressing  parts 
of  garments  that  are  curved,  such  as  the  bust  of  a  coat.  Smaller 
cushions  made  in  the  same  way  are  used  for  the  tops  of  sleeves, 
(Fig.  9.) 


( 
1 

Fio.  9.—Uilnf  ■  pnaalng  ciuhloD. 

A  strip  made  of  heavy  cotton  duck  1}  yards  in  length  makes  a 
satisfactory  press  cloth,  because  when  thoroughly  wet  it  does  not  dry 
out  quickly  under  the  heat  of  the  iron.  An  old  bath  towel  provides 
»  Boft  surface  for  pressing  embroidered  garments;  it  may  also  be 
used  to  wrap  up  silk  waists  immediately  after  rinsing  and  thus  to 
Absorb  some  of  tbe  wat«r  before  they  are  ironed. 

CARE  OI  WOOI£n  COATS,  SUITS,  Ain>  DRESSES. 

Woolen  ganoenta  should  be  thoroughly  brushed,  care  being  taken 
to  brush  with  the  nap  if  the  cloth  has  such  a  surface,  and  then  well 
shaken  to  remove  lint  and  bits  of  dirt.    The  edges  of  tucks  should  be 
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turned  back  so  as  to  remove  the  dust  and  lint  that  accumulates  undei^ 
Death.  Pockets  should  be  turned  wrong  side  out,  and  stitching  and 
the  under  side  of  seams  should  also  be  carefully  brushed. 

When  woolen  fibers  are  dampened  and  then  dried,  they  keep  tlw 
shape  they  had  when  damp.  In  airing  woolen  outer  garments  it  is 
therefore  necessary  either  to  protect  them  against  dampness  or  to 
hang  them  so  that  wrinkles  will  not  dry  in  them.  Slight  wrinkles 
may  often  be  removed  by  hanging  the  garment  over  a  bathtub  filled 
with  water  hot  enough  to  steam,  and  then  drying  it  thoroughly  befon 
wealing  it  or  hanging  it  in  the  closet. 

All  spots  should  be  removed  after  the  garments  are  brushed.  Some- 
times a  little  clear  water  will  remove  a  spot  made  by  a  drop  of  drup, 
but  for  a  spot  made  by  grease  a  special  cleaning  agent  may  be  nec- 
essary. Collars  and  lower  edges  of  sleeves  on  all  suits  and  coats  need 
frequent  cleaning.  Directions  for  removing  spots  and  stains,  as  well 
as  for  the  use  of  various  chemicals  and  for  cleaning  and  washing 
garments,  are  found  in  other  pubUcations  of  this  department,^  and 
much  minor  cleaning  may  be  done  at  home  in  a  very  satisfactory  way 
if  the  suggestions  there  given  are  accurately  foUoweu,  The  cleaning 
of  fabrics  of  delicate  color  and  texture,  of  elaborate  garments,  and 
the  removal  of  obstinate  stains  should  in  many  cases  be  left  to  the 
professional  establishment,  as  such  work  requires  special  skill  and 
equipment. 

Tears  in  woolens  may  he  darned  with  ravelings  of  the  material, 
sewing  silk,  or  strands  of  hair,  sometimes  so  skillfully  that  they  can 
not  be  detected;  a  tear  in  a  garment  not  given  hard  usage  may 
perhaps  be  repaired  invisibly  by  the  use  of  mending  tissue.  This 
way  of  mending  is  not  so  durable  as  darning,  and  is  not  recommended 
for  a  tear  that  does  not  show  or  that  can  be  satisfactorily  damed. 

When  the  edges  of  coat  sleeves  become  worn,  the  hems  may  be 
ripped,  the  vrom  places  carefully  damed,  and  slightly  deeper  hems 
turned  so  as  to  conceal  the  damii^.  A  worn  lower  edge  of  men's 
trousers  may  also  be  repaired  by  rippit^  the  hem,  darning  the  worn 
places,  and  facing  the  edge  with  a  narrow  strip  of  firm  woolen  cloth, 
such  as  Ughti-weight  broadcloth.  A  thin  place  in  the  seat  of  trousers 
or  in  the  knees  of  boy's  trousers  may  be  reenforced  by  a  piece  of  firm 
cotton  cloth  of  suitable  color,  damed  down  with  fine  stitches  to  the 
inside  of  the  trousers.  An  inner  lining  of  thin  cotton  goods  at  the 
knees  of  men's  trousers  adds  much  to  the  comfort  of  the  wearer  if 
knee-length  underwear  is  used. 

Careful  pressing  will  do  much  to  keep  woolen  clothing  in  shape, 
and  thereby  to  proloi^  its  period  of  wear.  The  garment  should  be 
laid  on  the  board  and  covered  with  the  press  doth,  which  has  been 
thoroughly  soaked  in  water  and  well  wrung  out.     An  iron  not  too  hot 
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should  be  moved  back  and  forth  over  the  press  cloth  until  it  is  nearly 
dry.  If  it  becomes  absolutely  dry,  shine  is  likely  to  appear  on  the 
garment.  The  garment  should  then  be  hung  where  there  is  a  good 
circulation  of  air  and  allowed  to  dry  thoroughly  before  it  is  put  away. 

Parts  that  have  worn  shiny  should  be  sponged  with  ammonia  water 
(1  tablespoon  of  ammonia  to  1  quart  of  water),  covered  with  a  wet 
press  cloth,  and  pressed  with  a  medium-hot  iron  until  the  press  cloth 
is  almost  dry.  The  cloth  should  then  be  removed,  the  garment 
brushed  with  a  stiff  brush  to  raise  the  nap,  and  the  cloth  pressed 
again,  care  being  taken  not  to  let  it  become  dry. 

Sagginess  at  the  knees  of  trousers  or  at  the  elbows  of  coats  may  in 
many  cases  be  shrunk  out  by  spreading  the  garment  flat  on  the  board, 
placing  a  well-dampened  press  cloth  over  the  ba^y  portion,  and 
pressing  until  the  press  cloth  is  not  quite  dry. 
CARS  OP  sax  CLOTHinG. 

Silk  garments  should  be  brushed  carefully  with  a  piece  of  velvet 
or  a  very  soft  brush.  Silk  may  be  cut  or  marred  by  too  vigorous 
brushing.  Spots  may  be  removed  in  much  the  same  way  as  from 
woolen  garments  (p.  24).  Silk  garments  may  be  dry-cleaned  at  home 
if  one  is  very  careful  to  use  gasoline  or  other  inflammable  fluids  out- 
of-doors  where  there  can  be  no  risk  of  explosions;  or  it  may  he  advis- 
able to  send  them  to  the  professional  cleaner,  since  he  has  special 
appliances.  A  suds  made  of  neutral  white  soap  or  soap  chips  and 
cold  or  lukewarm  water  should  be  used  for  washable  silk  garments. 
If  white  silk  shirts  and  waists  are  washed  in  such  suds,  rinsed  in  water 
of  the  same  temperature,  wrapped  in  a  bath  towel  to  absorb  the  extra 
moisture,  and  then  pressed  with  a  warm  iron  they  will  not  turn  yellow 
for  a  long  time.  Silk  must  be  pressed  carefully;  in  fact  irons  should 
be  used  on  it  aslitUe  as  possible,  during  either  making  or  wear.  The 
dressing  in  new  silk  socks  and  stockings  tends  to  make  the  threads 
break  and  should  be  washed  out  before  they  are  worn.  Further 
directions  for  cleaning  silks  are  contained  in  other  publications  of  this 
department.' 

Wrinkles  may  sometimes  be  removed  from  a  silk  dress  by  hanging 
it  over  a  bathtub  filled  with  water  hot  enough  to  steam  and  then  dry- 
ing it  where  nothing  will  touch  it, 

CARE  or  COTTON  AND  LINEN  CLOTHING. 

Cotton  and  Unen  clothes  do  not  hold  dust  in  the  same  way  that  wool 
and  silk  do ;  therefore,  it  is  sufBcient  to  shake  them  to  remove  the  dust. 
RmahiTig  tends  to  rub  the  dirt  into  the  fiber. 

Cotton  and  Unen  garments,  especially  those  that  touch  the  skin  or 
are  worn  in  hot  weather,  should  be  carefully  aired  and  frequently 
washed,  because  they  absorb  oil  and  perspiration  from  the  body. 
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Too  frequent  pressing  of  partly  soiled  white  washable  garments  will 
tend  to  yellow  them,  and  colored  ones  may  be  permanently  dis- 
colored in  this  way.  In  pressing  cotton  or  linen  material  it  must  be 
evenly  dampened,  and  the  iron  must  be  perfectly  clean  and  free  from 
rust;  otherwise  the  material  is  likely  to  be  stained  with  rust. 

Small  holes  may  often  be  invisibly  darned  with  very  fine  thread, 
and  tears  or  laiger  holes  may  be  patched  with  a  hemmed  patch  where 
strength  is  needed,  or  with  an  overhanded  patch,  which  is  less  viable 
and  not  quite  so  strong.  In  some  cases  the  torn  part  of  the  garment 
may  be  replaced  with  new  material,  which  may  l«ive  to  be  shrunk  or 
faded  to  match  the  old.  All  torn  places  in  laces  or  embroideries  should 
be  mended  as  soon  aa  they  are  noticed.  Embroidery  or  lace  may  be 
darned,  the  threads  rewoven,  or  new  pieces  set  in.  If  buttons  or  fas- 
tenings have  pulled  off,  tearing  the  cloth,  a  strip  of  narrow  linen  or 
cotton  tape  may  be  hemmed  to  each  side  of  the  garment  and  the 
fastenings  sewed  to  this. 

CARS  or  HATS. 

Hats  should  be  cared  for  properly  not  only  because  it  is  an  economj 
but  also  because  the  condition  of  the  hat  and  the  way  in  which  it  is 
worn  may  make  or  mar  a  person's  appearance. 

A  bat  -should  be  carefully  brushed  with  a  soft  brush  to  remove  all 
dust  not  only  from  the  hat  itself  but  from  the  folds  of  the  trimming. 
A  piece  of  velvet  should  be  used  to  wipe  the  dust  from  silk  or  satin 
hats.  Straw  hats  may  be  wiped  with  a  cloth  dipped  in  alcohol  to 
remove  dust. 

For  a  hat  with  a  brim  that  is  easily  marred,  a  hatstand  either  of  the 
commercial  typo  or  made  at  home  out  of  a  strip  of  stiff  heavy 
paper  about  9  or  10  inches  wide  and  rolled  so  as  to  be  narrower  at  the 
top  than  at  the  base,  is  good  because  it  keeps  the  brim  of  the  hat  from 
rubbing  agunst  the  shelf  or  the  bottom  of  the  box.  Tissue  paper 
laid  over  the  top  of  the  hat  will  protect  it  from  dust.  A  hat  not  in 
constant  use  should  be  stored  in  a  box  as  dust  proof  as  possible  and 
as  a  further  precaution  the  top  of  the  box  may  be  covered  with  tissue 
paper. 

Trimmings  that  become  loosened  by  wind  or  wear  should  be  tacked 
into  place  in  the  following  way:  Thread  a  long  needle  (preferably  a 
milliner's  needle)  with  coarse  thread  or  silk  of  a  color  that  will  not  be 
conspicuous.  Draw  the  needle  from  the  wrong  side  through  the  hat 
beside  the  loosened  trimming,  leaving  2  or  3  inches  of  thread  on  the 
wrong  side;  pass  the  needle  up  and  down  around  the  trimming  aad 
back  to  ihewrongside  of  the  hat;  pull  the  thread  through;  tie  the  two 
ends  securely  and  cut  them  a  quarter  of  an  inch  beyond  the  knot. 

A  velvet  or  silk  hat  wet  by  a  shower  should  be  bung  over  a  stove  or 
a  radiator,  care  being  taken  to  keep  the  hat  in  shape  and  prevent  its 
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being  marred  by  touching  anything.    This  treatment  may  8ave  the 
price  of  freshening  or  even  of  a  new  hat. 

Hate  that  have  been  badly  wet  and  then  dried  are  often  improved 
by  careful  steaming.  This  may  be  done  by  holding  the  outside  of  the 
hat  over  the  spout  of  a  boiling  teakettle  or  over  a  wet  cloth  placed 
on  a  hot  inverted  iron.  Wire  stands  made  for  the  purpose  of  holding 
the  iron  in  this  powtion  can  be  purchased. 

CARE  OF  GLOVES. 

Kid  gloves  should  be  carefully  drawn  from  the  hands,  not  pulled  off 
hy  the  finger  tips.  When  the  glove  has  been  drawn  off,  the  Gngeia  may 
be  inflated  by  blowing  into  the  glove,  then  the  fingers  should  be  pulled 
gently  before  putting  the  gloves  away.  Silk  gloves  may  be  turned 
wrong  side  out  in  drawing  them  off  the  hant^.  Cotton  gloves  will 
stand  hard  usage,  but  some  care  should  be  exercised  to  prevent  the 
Btitching  from  loosening  at  the  finger  tips. 

Gloves  should  always  be  put  away  in  pairs  and  the  thumbs  should 
be  folded  over  on  the  gloves.  Liong  narrow  boxes  or  baskets  are  good 
containers  for  glovee.  Kid  gloves  are  an  expensive  luxury  if  sent  con- 
tinually to  the  commercial  cleanser,  but  they  may  be  cleaned  at 
home  if  one  has  the  time.  One  method  that  has  seemed  practical  is  to 
rub  the  soiled  parts  of  the  gloves  with  commeal,  moistened  with 
enough  gasoline  to  keep  the  meal  from  scratching  the  gloves,  then  to 
dry  them  thoroughly  in  the  air.  Another  method  is  to  shake  them  up 
and  down  in  a  fruit  jar  partly  Med  with  gasoline,  changing  the  gaso- 
line until  it  remains  clear.  Gasoline  must  always  be  used  in  the 
open  air,  because  it  is  very  inflammable  and  explosive.  VPhite 
kid  gloves  clean  more  satisfactorily  than  the  colored. 

Washable  kid  glovee  may  be  cleaned  by  putting  them  on  the  hands 
and  washing  them  in  lukewarm  suds  made  with  neutral  white  soap, 
rinsing  themthoroughly,  and  drying  themslowly.  A  little  talcum 
powder  rubbed  in  after  the  gloves  are  dry  restores  the  soft  finish  to 
many  kinds. 

Silk  glovee  are  best  washed  in  cold  or  lukewarm  suds  made  with 
good  white  soap  or  white  soap  chips;  they  should  be  well  rinsed.  It 
is  better  to  wash  white  silk  gloves  ab  night,  to  prevent  their  turning 
yeUow  from  the  combined  effect  of  light  and  moisture. 

Cotton  fabric  glovee  may  be  washed  in  lukewarm  suds,  rinsed,  and 
hung  in  the  ur  to  dry. 

Glovee  often  repay  the  labor  of  repairs,  especially  if  put  in  order 
when  the  hole  or  the  rip  first  appears.  For  mending  kid,  a  short 
needle  shotild  be  used  and  cotton  thread  rather  than  silk  because  the 
latter  tends  to  tear  the  kid.  Small  ripe  should  be  sewn  to  nuLtch  the 
original  stdtclung  as  nearly  as  possible.  For  a  large  hole  or  in  case  the 
kid  is  weak,  the  edges  may  be  buttonholed  and  then  the  two  opposite 
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TOWS  of  buttonholing  overhanded  together;  this  makes  a  strong  seam. 
Sometimes  torn  places  may  be  patched  vith  a  bit  of  kid  from  an  old 
glove  of  «mUar  color.  Fabric  gloves  may  be  darned  with  fine  soft 
thread.  Many  glove  dealers  will  mend  torn  places  for  a  small  sum 
and  should  do  it  without  chaige  on  defective  gloves  of  good  qualitv 
from  their  own  shop.  If  a  snapper  pulls  out,  the  dealer  from  whom 
the  gloves  were  purchased  will  probably  replace  it,  or  an  ordinary 
snap  fastener,  such  aa  is  used  on  dresses,  may  be  substituted. 

CARE  or  SHOES. 

Careful  poise  of  the  body  in  walking  prolongs  the  life  of  shoes.  A 
careless,  slipshod  gait  wears  shoes  unevenly,  vdiile  an  erect  carnage 
tends  to  keep  the  soles  and  heels  level. 

Shoes,  even  more  than  most  other  articles  of  clothing,  need  to  be 
aired  after  wearing  in  order  to  prevent  the  perspiration  from  rotting  the 
lining.  It  is  agood  plan  to  keep  them  on  shoe-trees  or  stuffed  with  tissue 
paper,  because  in  this  way  the  wrinkles  are  forced  out  and  the  original 
shape  is  preserved.  Wetting  tends  to  spoil  the  appearance  of  shoes  and 
to  shorten  their  period  of  service;  therefore  overshoes  should  be  worn 
in  bad  weather  to  protect  the  shoes.  If  shoes  do  get  wet,  they  should 
be  very  slowly  and  carefully  dried,  for  heat  tends  to  orack  the  leather. 
It  is  especially  important  to  restore  the  shape  of  wet  shoes  by  shoe- 
trees  or  paper  stuffing.  Even  with  the  most  careful  drying,  moisture 
tends  to  rot  the  threads  with  which  a  shoe  is  sewn,  and  "  an  ounce  of 
prevention  is  worth  a  pound  of  cure." 

For  walking  in  snow  or  deep  mud,  arctics  with  rubber  solee  and 
waterproof  cloth  tops  afford  excellent  protection,  as  do  also  rubber 
boots.  When  only  a  little  protection  is  needed,  the  slip-on,  or  sandal, 
is  comfortable  and  economical,  for  it  covers  the  sole  of  the  shoe  but 
leaves  the  heel  free.  All  types  of  rubber  overshoes  are  now  so  expen- 
sive that  they  should  be  treated  as  carefully  as  the  shoes  they  protect. 
They  should  be  kept  away  from  great  heat,  and  set  "right  Edde  up 
with  care"  to  prevent  their  losing  shape.  They  should  also  be  washed, 
or  brushed  so  that  the  grit  on  them  may  not  wear  down  the  surface. 

It  ia  economy  to  keep  two  pairs  of  shoes  in  use  and  wear  them  on 
alternate  daysj  the  thorough  airii^  on  shoe-trees  or  stuffed  with 
paper  keeps  them  fresher  and  more  shapely  so  that  each  pair  gives 
longer  service.  All  shoes  should  be  Iwpt  dean  and  well  brushed. 
Leather  shoes  may  be  rubbed  with  vaseline  to  keep  them  soft,  and 
also  to  keep  moisture  from  passing  so  quickly  through  the  leather. 
Only  good  polishes  should  be  used.  In  using  paste  polishes,  a  brusb 
is  preferable  to  a  cloth,  as  it  will  force  the  paste  into  all  crevicee. 
The  shoes  should  stand  a  few  nunutes  after  the  paste  is  applied ;  then 
they  should  be  brushed  with  a  flat  stiff  brush  and  polished  with  a 
cloth  or  a  buffer,  a  brush  madt  of  layers  of  cloth  having  a  napped 
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Borface.    A  glove  made  of  sheepekin  with  the  wool  od,  such  as  is  used 
for  mbbing  furniture,  is  also  very  good  for  pohshing  shoes. 

White  canvas  shoes  are  usually  cleaned  with  one  of  the  commercial 
preparations  for  this  purpose.  If  water  is  used,  no  more  than  nec- 
essary should  be  applied  on  the  shoes  and  they  must  be  cleaned  on 
shoe-trees  or  stuffed  with  paper  to  prevent  the  canvas  from  shrinking. 
If  they  are  badly  soiled,  they  may  be  washed  with  a  soap  that  contains 
whiting,  dried,  and  it  necessary  tjvated  with  a  commercial  cleaner. 
All  traces  of  the  cleanw  should  be  carefully  wiped  from  the  edges  of  a 
colored  sole;  otherwise  the  shoe  will  have  a  slovenly  appearance. 
White  suede  and  buckskin  shoes  are  cleaned  in  much  the  same 
general  way,  but  with  spedal  cleanera  made  for  the  purpose. 

Where  conservation  of  space  is  not  necessary,  a  small  chest  for 
holding  shoes  may  be  added  to  the  fimusbii^  of  the  bedroom;  or 
shoe  bags  hung  on  the  inside  of  the  closet  door  are  good.  Pairs  of 
bags  in  different  colors  are  very  useful  for  packing  shoes  when  travel- 
ing; they  keep  the  shoes  favm  being  scratched,  prevent  them  from 
soiling  other  articles,  and  make  it  possible  to  sort  out  a  particular 
pair  quickly. 

Shoe  repairing  has  become  such  an  art  that  shoes  must  be  of  very  poor 
leather  indeed  if  they  will  not  stand  repairs.  Run-down  heels  spoil 
the  shape  of  shoes  and  should  be  leveled  at  once.  If  the  shoes  are 
of  good  leather,  well  shaped,  and  well  made,  it  is  worth  white  to 
have  full  soles  hand  sewed  on  them  and  new  heels  put  on  when  the 
fiist  set  weais  through.  Shoes  thus  mended  will  outwear  those 
repaired  with  ordinary  half  soles,  and  abo  have  a  much  better  appear- 
ance. Brass  rather  than  iron  naib  in  the  heels  make  less  noise  in 
walking.  Rubber  heels  prevent  jarring  in  walking  and  for  this  reason 
are  very  comfortable;  for  some  persons  they  seem  to  wear  longer  than 
leather  heels. 

STORING  CLOTHING. 

Storage  fadhtiee  whether  for  clothing  in  daily  uae  or  for  that  put 
away  for  the  season  should  provide  for  an  orderly  arrangement  in 
cheste,  closets,  or  drawers.  If  the  closet  is  fitted  with  a  rod  to  hold 
hangers,  the  space  can  be  used  to  better  advantage.  Closets  and  cup- 
boards filled  with  clothing  should  be  frequently  aired.  A  good  plan 
is  to  leave  the  door  of  the  clothes  closet  in  the  bedroom  open  every 
night. 

Special  covsrs  are  useful  to  protect  garments  left  hanging  for  some 
time.  Dainty  covers  for  delicate  dresses  may  be  made  of  dimity  or 
lawn,  and  heavier  ones  for  general  use  of  cheap  calico,  A  well- 
shaped  cover  of  this  sort  is  shown  in  figure  10.  It  is  made  of  two 
strips  of  material,  the  longer  one  being  buttoned  up  on  the  other 
to  keep  out  dust  at  the  bottom.  It  is  shaped  at  the  shoulder  and  has 
a  neck  piece  through  which  the  coat  hanger  passes.     A  cover  of  this 
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kind  may  be  bound  on  the  edges  or  finished  with  plain  seams  and 
hemmed  at  bottom  and  top.  Short  covers  for  waists  or  for  dresses 
with  deUcate  yokee  and  fronts  are  also  useful. 

If  the  storage  space  is  limited,  a  bed  box,  or  long,  shallow,  wooden 
box  equipped  with  lunged  cover  and  castors  so  that  it  can  he  rolled 
under  the  bed  out  of  sight,  maj  prove  useful;  or  an  upholstered  box 
couch  may  be  used  for  the  double  purpose  of  couch  and  paddng  box. 
Portable  dosete,  made  of  heavy  cloth  sup- 
ported by  an  iron  frame,  are  on  the  market 
in  some  places. 

All  garments  should  be  put  away  clean. 
The  longer  a  fabric  remains  soiled,  the  harder 
it  is  to  clean.  Many  stains,  including  those 
from  perspiration,  grow  deeper  in  color  with 
time  until  it  is  almost  impossible  to  remove 
them.  Also  moths  are  much  more  likely  to 
attack  soiled  garments  than  those  that  have 
been  thoroughly  cleaned. 

When  garments  are  put  away  for  the  sea- 
son, they  must  be  protected  against  wrinkling, 
stretching,  rubbing,  dust,  change  of  color, 
and  insects.  Coats,  suits,  skirts,  and  dresses 
are  often  best  left  han^ng  in  the  closet, 
provided  they  are  covered.  Circular  skirts, 
heavily  triimned  garments,  or  those  made  of 
loose  sleazy  materials,  however,  should  not 

!be  left  hanging  because  they  are  likely  to 
stretch.  Dresses  and  waists  of  dehcate  fab- 
i^^^SSmJ  ^QQ  should  be  carefully  folded  and  laid  in 
separate  boxes.  When  outer  garments  are 
put  away  folded,  care  should  be  taken  to 
have  the  folds  correspond  as  nearly  as  possible  to  those  into  which 
the  gfumeuts  fall  in  use,  and  nothing  heavy  should  be  allowed  to 
rest  on  them.  Ganoenta  of  deUcate  color  should  be  stored  in  the 
dark  to  prevent  their  fading. 

Woolen  and  silk  garments  should  be  thoroughly  brushed  inside  and 
out  in  order  to  remove  moth  e^;s.  Moth  millers  and  carpet  beetles 
do  not  themselves  harm  fabrics,  but  they  lay  eggs  from  which  develop 
caterpillars  that  feed  on  woolens  and  silks.  Cedar  chips,  oil  of  cedar, 
moth  balls,  and  other  repellents  placed  in  the  closet,  the  bag,  or  the 
box  in  which  a  gannent  is  stored  may  prevent  millers  from  laying 
their  eggs  in  it,  but  they  should  not  be  rehed  on  to  prevent  e^;3  already 
there  from  hatching.     For  this  reason  careful  cleaning  and  wrapping 


a  a  better  protection  than  repellents  used  alone. 
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Heavy  moth-proof  paper  bags  may  be  bought  for  storin^ 
ftnd  silk  garments.     Homemade  ones  of  newspaper  or  thin^ 
ue  equally  efficient,  provided  there  are  no  holes  through  wtuci, 
millers  may  enter  and  in  addition  some  repellent  is  put  in  the  i 
drive  the  millers  away. 

Hats  when  put  away  for  the  season  should  be  thoroughly  brushed; 
if  the  trimming  can  not  be  worn  again  as  it  is,  it  should  be  ripped  off. 
If  space  allows,  each  hat  should  be  pac^d  in  a  roomy  box  by  itself, 
preferably  with  tissue  paper,  to  prevent  it  from  being  rubbed  and 
marred.  Felt  or  cloth  hats,  feathers,  fur  and  woolen  trimmings  must 
be  protected  against  moths  in  the  same  way  as  woolen  garments. 

SOME  ARTICLES  HEEDED  FOR  THE  CARE  OF  CI.OTHIIIO. 

The  task  of  keeping  garments  in  order  will  be  much  easier  if  the 
necessary  supphes  are  kept  together  in  a  convenient  place. 

Every  woman  who  has  much  mending  to  do  should  have  a  com- 
fortable  chtur  set  in  good  light,  and  near  it  she  should  keep  a  well' 
stocked  mending  basket.  In  this  should  be  a  pincushion  or  a  needle- 
book  in  which  are  needles  threaded  with  silk  and  cotton  thread  of 
different  sizes  and  colors,  ready  for  emergency  work.  The  basket, 
should  also  contain  whatever  sewing  materials  experience  has  proved 
most  iiseful  for  her  particular  needs.  They  should  include  at  least 
the  following: 


Hooln  and  eyee. 

Tape  of  several  widtba. 

Sciaaore. 

SMpfMtenwB. 

Small    piecee    of    cotton, 

Thimble. 

Buttoni. 

linen,   woolen,   aod  ailk 

Emoy. 

Sewing  thread  of  different 

materials  tor  patching. 

Needlea. 

COlOTS. 

Darning  cotton. 

Fins. 

Sewing  Bilk. 

Mending  tinue. 

Also  a  good  plan  is  to  have  each  bf>droom,  including  the  guest  room, 
equipped  with  a  small  box  or  basket  containing  the  arti<^  most 
commonly  used  in  mending.  Anyone  who  travels  frequently  will 
find  useful  a  compact  little  sewing  kit  that  can  be  slipped  into  the 
traveling  bag. 

It  is  also  desirable  to  keep  some  of  the  things  most  used  for 
removii^  spots  and  stains  where  one  can  get  at  them  quickly.  In 
many  households  these  are  kept  in  the  laundry,  but  in  others  it  is 
found  convenient  to  keep  in  the  bathroom  a  nonexplosive  solvent, 
such  as  carbon  tetrachloride,  an  absorbent,  such  as  magnesia,  a  httle 
blotting  paper,  borax,  ammonia,  a  small  glass  rod  with  rounded  end,  a 
small  sponge,  and  possibly  a  small  bowl.  A  person  is  more  likely  to 
wash  out  gloves,  silk  stockings,  collars,  and  other  small  articles 
promptly,  if  the  proper  kind  of  soap  and  perhaps  a  little  bluing 
are  at  hand.  Experienced  travelers  often  carry  with  them  amaU 
amonnts  of  such  materials.  ,  .  , 
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'  ought  are  pecesaary  in  order  to  keep  the  indiTJdiul 

•    iring  appajel  above  reproach  in  appearance  and  to 

an  long   as   possible,  but   keeping  supplies  at  band, 

tn  s,  tmd  maldng  repairs  promptly  will  in  the  long  run 

us  .i>iui-us  in  time,  money,  and  materials  saved. 
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THE    SAVING    AND    EARNING    possibiliUes   of 
rabbit  raising  are  illustrated  by  the  followiag 
concrete  examples  of  what  has  actually  been  done : 

One  resident  of  Kansas  City,  Kans.,  has  raised  300 
to  400  pounds  of  rabbit  meal  a  year  for  his  own  table 
at  a  cost  of  only  8  to  10  cents  a  pound.  A  large  re- 
ligious institution  in  Nebraska  that  has  raised  rab- 
bits instead  of  poultry  reports  the  meal  more  satis- 
factory than  chicken  and  the  experiment  profitable. 
According  to  a  former  county  commissioner  of  the 
State  of  Washington,  rabbits  were  grown  on  the 
county  farm  to  provide  a  substitute  for  chicken  for 
the  county  hospitals;  the  initial  stock,  numbering 
119  rabbits,  increased  to  1,200  in  10  months,  besides 
those  used  in  the  hospitals.  A  high-school  boy  in 
Iowa,  who  breeds  registered  stock  on  a  space  33  feet 
square  in  bis  back  yard,  raised  and  sold  enough  rab- 
bits in  1918  to  clear  more  than  $1,200.  An  Ohio 
farmer  sends  400  pounds  of  rabbit  meat  a  week  to 
city  restaurants,  yet  is  unable  to  meet  the  demand. 

These  are  not  isolated  cases;  they  are  simply  ex- 
amples of  what  has  been  done  in  rabbit  raising,  and 
are  an  indication  of  what  this  industry  is  likely  to 
become  when  it  is  generally  understood. 


Contribution  from  the  Bureau  of  Biological  Survey 

E.  W.  NELSON,  Chief 
Washington.  D.  C.  Huoh,  1920 
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UTILITY  RABBITS. 

<«^^^  OMESTICATED  RABBITS  have  been  bred  in 
I  ^^  America  and  exhibited  at  pet  stock  shows  as  a 

■  ^1^  ^k  kind  of  sport  for  many  years.  They  are  gentle 
^^m^^m  H  and  attractive.  People  who  raise  them  find  real 
^^^H^^r  ^P  pleasure  in  breeding  them  to  conform  to  chosen 
^^^^S\  ^V  standards  of  size,  shape,  and  color,  and  there 
"^^^^i^^^^  has  been  a  keen  competition  among  rabbit  fan- 
ciers in  their  endeavors  to  produce  prize  win- 
ners. An  essential  part  of  their  work  has  been  an  intensive  study  of 
the  qualities  and  requirements  of  the  animals.  This  has  not  only  en- 
jihled  them  to  raise  fancy  rabbits  successfully,  but  has  also  disclosed 
the  way  to  turn  their  product  to  practical  uses.  It  is  now  well  known 
that  rabbit  meat  is  as  fine  as  that  of  poultry ;  and  that  a  prolific  10- 
pound  doe  can  easily  raise  in  a  year  20  young,  which  at  5  months  will 
produce  not  less  than  50  pounds  of  delicious  meat.  By  means  of  com- 
pound hutches  all  this  can  be  done  on  an  area  4  by  6  feet.  Half  an 
hour  of  time  a  day,  and  some  hay,  roadside  weeds,  and  refuse  from 
orchard,  garden,  and  kitchen,  supplemented  by  a  small  quantity  of 
grain,  cover  the  cost  of  production.  Raising  rabbit  meat  for  home 
consumption  is  a  proposition  for  turning  to  account  time,  space, 
and  materials  which  are  ordinarily  wasted.  As  such  it  appeals 
very  strongly  to  prudent  i>eople.  In  regions  where  rabbit  breeding 
is  practiced  extensively,  rabbit  meat  is  in  common  use  and  has  a  place 
with  other  kinds  of  meat  in  daily  market  reports. 

'Tbta  bnltetln  1>  based  an  a  msnoscrlpt  pr«p&rec]  bj  Prof.  David  E.  Lanti,  ahortly 
bcrorr  hlH  dPatfa,  October  T,  1918.  but  the  accumulation  of  Dew  materiel  bss  made  It 
necesaar]'  tb«t  It  be  completely  rewritten  and  conslderablr  extended. — Editob. 
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Rabbit  raising  is  light  work  and  thus  is  suitable  for  persons  un- 
able to  engage  in  a  more  laborious  occupation.  It  is  especially  at- 
tractive to  young  people,  who  in  it  may  turn  their  energies  into  a 
profitable  channel  and  incidentally  acquire  a  knowledge  of  the 
principles  of  animal  husbandry.  Boys'  and  girls'  clubs  organized  by 
the  United  States  Department  of  Agriculture  and  by  State  agricul- 
tural colleges  have  been  a  most  important  factor  in  demonstrating 
the  good  points  of  rabbits.  The  large  number  of  requests  for  infor- 
mation constantly  being  received  by  the  department  is  a  sure  indica- 
tion of  a  great  popular  interest  in  rabbit  raising,  and  it  is  confidently 
expected  that  the  production  of  rabbit  meat  and  fur  for  home  use  will 
steadily  increase. 

Rabbits  have  been  kept  on  the  farms  and  in  the  towns  of  northern 
France  and  Belgiimi  for  home  use  and  for  market  as  commonly  as 
poultry.  About  100,000,000  rabbits  have  been  marketed  annually 
in  France,  and  approximately  2,200,000  were  raised  in  Belgium  in 
1898  for  home  consumption  and  for  export.  The  value  of  rabbits 
annually  exported  from  Ostend  to  England  has  exceeded  $1,000,000; 
the  value  of  wild  rabbit  meat  imported  into  Great  Britain  through 
London  from  Australia  and  New  Zealand  was  $4,500,000  in  1910; 
while  England  herself  was  producing  from  30,000,000  to  40,000,000 
rabbits. 

In  the  United  States  wild  rabbits  always  have  been  an  important 
source  of  food,  especially  during  the  cold  part  of  the  year,  but  the 
value  of  the  domesticated  rabbit  as  a  producer  of  food  and  fur  had 
never  been  fully  appreciated  until  the  conditions  resulting  from  the 
great  war  awakened  many  of  our  people  to  its  economic  importance. 

The  first  object  in  rabbit  raising  is  to  supply  home  needs.  The 
best  indorsement  an  article  can  have  is  the  fact  that  it  is  used  freely 
by  its  producer.  If  one  is  inclined  to  disdain  domesticated  rabbits 
on  account  of  experience  with  wild  rabbits,  he  should  know  that  the 
latter,  as  sold  in  butcher  shops,  are  not  to  be  compared  with  tender 
young  hutch  rabbits.  The  flesh  of  the  tame  rabbit  is  a  highly  nu- 
tritious and  desirable  food,  resembling  somewhat  the  white  meat  of 
chicken.  Wherever  it  has  been  introduced  in  the  markets  it  has  be- 
come popular  and  the  demand  for  it  has  steadily  grown. 

BREEDS. 
The  family  of  hares  and  rabbits'  is  distributed  over  the  great«r 
part  of  the  world  and  comprises  a  large  number  of  species  and  races. 
It  is  of  considerable  economic  importance,  as  it  furnishes  sport  and 
partial  subsistence  and  clothing  to  the  inhabitants  of  many  countries. 
The  skins  supply  warm  garments  for  natives  of  northern  latitudes 
and  are  used  in  temperate  climates  in  the  manufacture  of  furs.    The 
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hair,  sheared  from  the  pelts,  is  utilized  extensively  in  mnking  hnts, 
and  mixed  with  wool  or  cotton,  is  made  into  cloth. 

Only  one  species  of  the  family  of  hares  and  rabbits  has  been  do- 
mesticated. This  is  the  European  rabbit.'  native,  probably,  of 
southern  Europe,  it  has  been  introduced  in  the  wild  state  into  most 
of  northern  Europe,  northern  Africa,  Australia,  New  Zealand,  and 
other  countries.  In  the  domesticated  state  it  has  been  carried  to- 
many  parts  of  the  woild,  until  rabbit  breeding  has  become  an  im- 
portant industry  in  Europe  and  parts  of  America.  Under  domesti- 
cation the  rabbit  has  proved  to  be  a  plastic  species  in  the  hands  of 
the  bree<.ler  and  has  been  modified  as  to  size,  form,  color,  and  other 
superficial  characters  until  a  large  number  of  distinct  varieties,  or 


breeds,  have  been  produced.  Out  of  more  than  20  of  these  breeds 
now  established  in  American  rabbitries,  there  are  3  types  which, 
because  of  their  large  size,  are  classed  as  utility  rabbits-  These  are 
the  Belgian  hare,  the  New  2^aland  red  rabbits,  and  the  so-called 
"  giants,"  including  the  several  color  varieties.  At  present  the 
smaller  breeds  are  kept  as  fancy  stock,  but  it  is  quite  possible  that 
some  of  them  may  be  utilized  eventually  in  the  production  of  fur 
and  wool. 

BBLGIAN  HARES. 

The  Belgian  hare  has  long  been  a  favorite  in  America  and  abroad. 
It  develops  rapidly,  furnishes  meat  that  is  white  and  tender,  and,  ns 
it  has  small  bones,  makes  less  waste  than  do  the  larger  breeds.     It  U 

'  Orvclotogas  eunlcutut. 
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a  long,  slender,  racy-looking  rabbit.  The  name  hare  is  applied  to  il 
only  because  of  its  general  resemblance  to  tlie  European  wild  hare. 
The  American  standard  now  requires  a  rich,  deep,  dark  cherry-red 
or  light  mahogany  color,  which  should  be  uniform  over  head,  ears, 
chest,  feet,  and  body.  The  ears  should  be  straight,  about  5  inches 
long,  and  have  fine  black  edging  or  lacing  near  the  tips.  Tlie  stand- 
ard weight  for  adult  does  is  8  pounds ;  an  earlier  standard  was  10 
pounds. 

The  "  rufous  red  "  b  not  a  distinct  breed,  but  is  merely  a  Belgian 
hare  wliich  conforms  to  the  present  American  standard  in  size  ami 
deep  color. 


Flo.  2. — Gray  glaat  rabbit. 

The  Belgian  giant  is  a  cross  between  the  Belgian  hare  and  the 
gray  Flemish  giant.  It  has  a  larger  frame  and  heavier  bones  than 
the  Belgian,  and  at  12  months  the  adult  should  weigh  nearly  or  quite 
12  pounds.     It  has  much  to  commend  it  for  utility  purposes. 

FLEMISH  GIANTS. 

Flemish  giant  rabbits  originated  in  Europe  and  were  derived  from 
an  old  breed  of  rabbits  known  as  the  Patagonians,  or  Patagonian 
giants.  They  were  not  originally  a  fixed  type  as  to  color,  but 
through  careful  selective  breeding  a  number  of  standard  varieties 
have  been  developed  and  fixed.  These  are  known  as  steel  gray,  dark 
steel  gray,  gray,  checkered,  white,  and  black  (the  last  sometimes 
called  "  Black  Siberian  hare,"  see  p.  11). 

The  Flemish  giants  are  excellent  utility  rabbits  and  have  a  high 
reputation  as  meat  producers.  They  are  adapted  to  either  outdoor 
<ir  indoor  management  and  are  now  bred  in  all  parts  of  the  country. 
They  grow  rapidly,  withstand  cold  well,  and  are  highly  recom- 
mended where  the  market  demands  a  heavy  type  of  rabbit. 

The  gray  Flemish  giants  are  the  largest  rabbits  bred  by  American 
fanciers.     They  attain  their  full  development  at  about  15  months, 
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when  the  bucks  should  weigh  13  pounds  or  more  and  the  does  not 
less  than  15  pounds.  The  adult  does  have  the  appendage  known  as 
"  dew  lap  "  well  developed. 


Fig.  3.— WhUe^ant  rabbit 
NEW  ZEALAND  REDS. 

Some  doubt  exists  about  the  origin  of  the  Xew  Zealand  red  rab- 
bit. WHien  first  exhibited  in  California,  about  the  year  190!>,  it  wa;i 
claimed  that  the  animals  had  been  purchased  in  a  New  Zealand  port 
and  brought  to  jVnierica  by  sailors.    Wliile  this  claim  has  not  been 


Fio.  4. — Checkered  giaul  rabbli. 

disproved,  it  is  now  believed  that  the  animals  are  a  cross  between 
the  white  giants  and  the  rich  red  Belgians  and  that  they  originated 
in  America. 

The  Xew  Zealand  red  rabbit  is  exceedingly  popular  wherever  it 
has  been  introduced.  It  is  now  well  known  in  nearly  all  parts  of  the 
country  and  bids  fair  to  become  our  most  important  utility  rabbit 
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Its  color  is  a  reddish  buff,  which  should  invade  the  hairs  to  the  skin 
and  be  carried  evenly  all  over  the  upperparts  of  the  animal ;  no  blacli 
hairs,  darker  spots,  or  lighter  areas  are  desirable.    The  underparts 


riD,  5. — New  Zealand  red  rsbbtt 

should  have  a  nearly  uniform  i-eddish  cream  color,  blending  gradu- 
ally with  the  buff  of  the  upperparts. 

In  size  the  New  Zealand  is  medium  between  the  Belgian  and  tlie 
Flemish  giant.  It  grows  very  rapidly,  weighing  6  pounds  when  5 
months  old,  and  9  to  10  pounds  when  mature,  at  about  12  months. 


OTHER  POPULAR  BREEDS. 


American  blue. — The  American  blue  rabbit,  a  variety  recently  de- 
veloped in  California,  bids  fair  to  become  popular  not  only  as  n 
fancy  but  as  a  utility  rabbit.     No  details  of  its  ancestry  or  origin 
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have  been  given,  but  it  closely  resembles  the  blue  Beveran,  now  very 
popular  among  British  breeders.  The  type  of  the  California  animal 
has  been  well  fixed  by  several  generations  of  descent,  and  a  standard 


for  the  breed  under  the  name  "American  blue"  has  b<>en  adopted 
by  the  National  Breeders'  and  Fanciers'  Association.  The  animal 
has  short,  dense  fur>  which  seems  well  adapted  for  manufacture  into 
rony,  and  the  flesh  is  of  fine  quality. 


rrii.  a.— stiver-gray  rabbit. 
Dutch. — The  Dutih  rabbit,  while  one  of  tlie  smallest  breeds,  is  a 
hardy  and  healthy  animal  and  is  becoming  quite  popular  in  America. 
The  does  are  excellent  mothers  and  are  used  by  many  breeders  of 
larger  rabbits  to  nui-se  the  young  of  their  high-grade  pedigrewl  stock. 
When  a  doe  of  a  better  kind  gives  birth  to  a  larger  litter  than  she  can 
ISOO-'a"— 20— Bull.  1090—2  OQ\q 
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properly  feed,  some  of  the  young  are  turned  over  to  a  Dutch  doe  bred 
at  the  same  time,  her  young  being  removed  and  destroyed.  Dutch 
rabbits  are  of  three  general  color  varieties,  black,  blue,  and  tortoise. 
The  standards  for  distribution  of  color  patches,  size,  shape,  condi- 
tion, and  weight  are  the  same  for  ail  colors.    For  the  fancy,  the 


Fiu.  0.— Preoch  Bllie 


weight  should  be  under  5  pounds;  but  does  of  larger  sizes  with  mixed 
Dutch  blood  will  serve  just  as  well  for  foster  mothers  in  the  rabbitry. 
Silver. — The  silver  rabbits  comprise  several  varieties — silver  grays, 
silver  browns,  silver  fawns,  and  also  the  French  silver,  or  "  Argent  de 
Champagne."'    The  last  is  the  source  of  the  best  cony  fur  known  to 


Fia.  10. — UlmalayftQ  rabbit. 

the  trade.  The  standard  for  the  grays,  browns,  and  fawns  is  a 
rabbit  under  6  pounds  in  weight,  while  for  the  French  silver  the 
standard  demands  a  weight  of  about  8  pounds.  This  rabbit  has  thus 
far  been  bred  in  America  only  as  a  fancy  rabbit,  but  when  it  becomes 
better  known  It  will,  no  doubt,  be  popular  both  for  its  flesh  and  for 
its  fur. 
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Himalayan. — ^The  Himalayan  rabbit  is  known  chiefly  as  a  fancy 
breed  and  is  probably  the  most  attractive  variety  to  be  seen  at  exhi- 
bitions of  pet  stock.  It  attains  a  weight  of  about  5^  pounds,  and  is 
pure  white  except  on  the  nose,  ears,  feet,  and  tail,  which  should  be  a 
dense  velvety  black.  The  fur  is  short  and  dense  and  probably  sheds 
less  easily  than  that  of  most  other  rabbits.  For  this  reason  the  skins 
of  the  Himalayan  are  in  demand  for  making  imitation  of  ermine, 
and  this  breed  may  yet  come  to  merit  the  name  "  fur  rabbit." 

The  breed  takes  its  name  from  the  fact  that  the  first  specimens 
shown  in  London  were  said  to  have  been  brought  from  the  Himalayan 
Mountains.  It  is  now  known  that  these  animals  are  not  found  wild 
in  the  Himiilayan  region  and  that  they  probably  originated  some- 


Fio.  11, — Angora  rabbit. 

where  among  European  hutch  rabbits.  Like  all  other  known  varie- 
ties of  the  domestic  rabbit,  they  are  the  result  of  selective  breeding 
and  crossing.  The  names  Himalayan,  Patagonian,  New  Zealand, 
Polish,  Dutch,  and  Siberian,  and  the  like  are  seldom  properly  applied 
as  indicating  the  country  in  which  the  variety  ori^nated. 

Angora. — The  Angora  rabbit  is  noted  for  its  long,  woolly,  white 
pelage.  This  is  soft  and  sufficiently  long  to  be  spun  and  woven,  and 
it  is  quite  iK)ssible  that  producing  Angora  rabbit  wool  may  be  profit- 
able if  it  can  be  carried  on  extensively  enough  to  support  its  manu- 
facture continuously. 

*■  Black  Siberian  hare."— The  widely  advertised  "  black  Siberian 
hare"'  is  a  misnomer  and  has  no  standing  among  reputable  rabbit 
breeders.  The  animal  did  not  originate  in  Siberia,  as  has  been 
claimed,  but  is  a  black  giant  rabbit  derived  from  the  Flemish  giant, 
and  probably  had  its  origin  in  the  United  States.     It  has  been  bred 
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liere  for  many  years  and  is  regularly  exhibited  at  shows  under  its 
true  name,  "  black  giant."  \^Tien  it  can  be  bi-ed  true  to  Its  standard 
jet-black  color,  its  fur  is  worth  more  than  that  of  the  other  giant 
rabbits;  but  in  many  litters  of  young  some  are  found  that  show  a 
tendency  to  revert  to  gray  or  maltese.  For  this  reason  it  has  really 
little  advantage  as  a  fur  producer  over  other  solid-coiored  giant  rab- 
bits. The  absurd  and  fraudulent  claims  of  origin  that  have  been 
made  for  it  have  been  emphatically  condemned  by  breeding  associa- 
tions  in  America. 

COSTS. 

The  tost  of  starting  a  rabbitry  depends  on  its  size  and  on  the  price 
of  material.  One  can  buy  two  good  does  and  a  buck  of  breeding  age 
— enough  to  supply  an  average  family  with  all  the  rabbit  meat  it 
would  care  to  use-— for  anywhere  from  $l.r>0  to  $10  each,  or  for  a 
total  of  from  $4.50  to  $30.  Hutches  for  animals  may  vary  in  cost 
from  a  few  cents  each,  the  price  of  an  empty  dry-goods  bo.'s.  to  sev- 
eral dollars,  if  expended  for  dressed  lumber  to  be  put  together  by  a 
carijenter.  On  a  farm  where  usually  odds  and  ends  of  lumber  and 
jKjultry  netting  are  available,  and  where  hay,  grain,  and  milk  are 
produced  in  abundance,  the  money  cost  of  starting  and  carrying  on 
a  small  rabbitry  is  negligible.  In  any  case  the  initial  cost  need 
not  be  great. 

E\ery  breeder  should  keep  a  strict  account  of  all  items  of  espense 
and  income  connected  with  his  operations.  He  should  also  know 
exactly  what  it  costs  to  produce  a  pound  of  rabbit  meat  at  the  dif- 
ferent ages  from  two  months  to  maturity,  and  what  is  the  average 
daily  cost  of  feeding  rabbits  at  different  ages.  The  time  required  to 
do  the  extra  work  of  weighing,  computing,  and  recording  results  is 
well  paid  for  by  the  certainty  that  one  has  as  to  whether  he  is  gain- 
ing or  losing,  and  how  much.  The  daily  cost,  when  all  feed  is  pur- 
chased, is  not  usually  above  1  cent  for  a  10  or  12  pound  rabbit. 

SELECTING  STOCK. 

The  first  step  in  selecting  stock  is  to  decide  on  a  breed.  This  is 
chiefly  a  matter  of  taste,  although  it  may  bo  influenced  more  or  less 
by  the  market  that  is  to  be  supplied.  For  example,  the  family  table 
would  demand  smaller  animals  than  would  the  trade  of  a  restaurant 
or  hotel.  It  is  best  to  begin  with  only  one  breed  and  to  concentrate 
on  developing  that  into  stock  that  may  be  a  source  of  pride  and 
profit. 

One  buck  and  two  or  three  does  are  enough  to  start  with.  Young 
animals  of  bi-eeding  age  are  lietter  than  older  ones,  which  will  soon 
be  past  their  usefulness.  The  buck  should  come  from  a  different 
source   fi'om  the  does.     It  is  always  best  to  deal   with  : 
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breeders  and  to  examine  stock  before  buying  it  When  rabbits  are 
ordered  by  mail,  it  should  be  on  condition  that  they  may  be  returned 
immediately  if  not  found  to  be  as  represwted.  Before  rabbits  are 
accepted,  they  should  be  scrutinized  to  see  that  their  ears  are  erect 
and  free  of  canter,  their  eyes  full  and  bright,  and  their  tails  and 
feet  straight  and  shapely;  and  that  they  show  no  signs  of  snuffles, 
such  as  sneezing,  a  dischar^  from  the  nostrils,  or  paws  soiled  with 
mucus;  and  that  they  do  not  have  long,  coarse  claws,  which  are  a 
sure  indication  of  old  age. 

While  color  is  of  no  consequence  from  the  standpoint  of  meat, 
well-colored  animals,  conforming  to  standard  pure-bred  types,  are 
more  satisfactory  to  most  breeders  than  those  of  varied  colors  or 
shades.  When  possible,  it  is  well  to  select  bucks  and  does  of  the  same 
shade  of  color  and  to  dispose  of  any  young  animals  differing  from 
this  shade.  The  established  breeder,  in  selecting  from  his  young 
animals  those  that  are  to  be  kept,  should  consider  their  form,  health, 
disposition,  rate  of  growth,  and  parentage — aiming  constantly  to 
improve  his  stock  by  selective  breeding. 

The  rabbit  industry  has  suffered  greatly  from  unscrupulous  ad- 
Tertising.  Misrepresentations  as  to  the  origin  of  stock  and  as  to  its 
quality  have  been  common,  and  novices  in  rabbit  breeding  have  often 
been  deceived.  It  has  been  found  that  firms  with  quarters  in  city 
office  buildings  and  neither  owning  nor  raising  rabbits  advertise  stock 
for  sale  with  agreements  to  buy  back  aU  young  rabbits  raised  by  the 
purchaser.  The  price  at  which  their  stock  is  offered  is  usually  un- 
reasonably high.  An  offer  to  buy  back  the  young  is  le^timate  and 
reasonable  if  only  first-class  and  registered  stock  is  sold  and  there  is 
assurance  that  its  high  grade  will  be  scrupulously  maintained  by  the 
purchaser.  The  prospective  breeder  should  be  wary  of  "  buy-back  " 
offers,  and  before  investing  should  make  certain  that  tiie  advertiser 
is  responsible  and  has  a  good  standing  among  breeders. 

HUTCHES  AND  YARDS. 

Two  widely  different  systems  of  management  are  followed  by 
American  rabbit  breeders.  Under  the  first  system,  which  may  be 
called  hutch  management,  the  animals  are  confined  in  small  pens  or 
hutches  and  obtain  little  exercise.  This  is  the  more  common  practice 
and  has  the  advantage  of  requiring  less  room  and  probably  of  pro- 
ducing meat  more  rapidly.  Under  the  other  system,  rabbits  are 
^ven  the  freedom  of  open  yards  or  runs,  where  they  obtain  abundant 
exercise,  and  are  sheltered  in  small  hutches  or  kennels.  This  method 
promotes  the  general  health  of  the  animals  and  probably  gives  n 
better  development  of  their  fur.  It  is  especially  adapted  to  the 
southern  part  of  the  United  States,  where  there  is  a  mild  climate 
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throughout  the  year,  and  may  be  followed  in  the  North  during  the 
summer  months. 

Hutches  for  a  large  breed  of  rabbits  should  have  about  12  square 
feet  of  floor  space  and  a  height  of  IS  to  24  inches,  inside  measurement. 
If  there  is  plenty  of  room  'm  the  rabbitry  it  is  best  to  have  the  hutches 
separate,  but  to  save  space  they  are  frequently  built  in  tiers,  or  stacks, 
of  two  or  three  in  height.  A  single  hutch  may  be  made  from  a  dry- 
goods  box  by  nailing  1-inch-mesli  galvanized  poultry  netting  over 
the  open  side.    A  tier  of  hutches  may  be  similarly  constructed  from 


Fm.  IS. — 31at-floorvd  hatcbea  built  [n,  a  der. 

a  piano  box.  Rabbits  are  more  easily  cared  for,  however,  and  are  less 
likely  to  become  diseased  in  well-built  hutches  than  in  extemporized 
ones,  which  become  foul  and  unwholesome  unless  cleaned  and  re- 
bedded  witli  straw,  sawdust,  or  other  absorbents  very  frequently. 
Self-cleaning  hutches,  such  as  are  here  illustrated,  require  no  bedding 
and  are  easily  kept  in  good  order. 

There  are  two  general  kinds  of  self-cleaning  hutches,  those  with 
slat  floors  and  those  with  slanting  floors,  both  of  which  are  here 
illustrated.  Slat  floors  are  built  of  2-inch  strips  of  board,  spaced 
half  an  inch  apart.  Beneath  eiicli  floor  is  a  galvanized-iron  pan  about 
1  inch  deep,  designed  to  catch  droppings  from  the  floor  above.    This 
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pan  is  made  to  fit  closely  in  order  to  prevent  upward  drafts  of  air. 
The  slats  forming  the  floors  are  nailed  to  the  cross  pieces  above  them 
in  order  to  save  space  and  allow  the  pan  to  slide  close  to  the  floor. 
Attached  to  the  door  of  each  hutch  is  a  rack  designed  to  contain  hay 


FlO,  13.— Slant-floored  hntc 


or  greens.  The  nest  box  for  this  hutch  may  be  made  of  an  ordinary 
wooden  packing  box  about  12  inches  wide,  16  inches  long,  and  10  or 
12  inches  high.  Such  a  box  needs  only  to  have  the  cover  left  off  and 
to  be  half  filled  with  bedding.     It  is  not  necessary  to  cut  a  hole  in 


—  JC?  — 


the  side  for  an  entrance.  The  hutch  shown  in  figure  12  was  designed 
for  outdoor  use.  For  indoor  use  the  roof  may  be  replaced  by  a  level 
top. 

Figures  13  and  14  illustrate  the  construction  of  the  slanting-floor 
type  of  hutch.  In  this,  the  floor  is  built  of  dressed  tongued-and- 
grooved  lumber  running  crosswise  of  the  hutch  and  has  a  slope  of 
about  1  inch  to  the  foot  toward  the  front.    A  space  of  about  half  an 
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inch  between  the  floor  and  the  side  doors  allows  refuse  from  the  hutch 

to  roll  beneath  the  doors  and  fall  to  the  ground  below.  The  end  door 
is  designed  to  be  used  in  feed- 
ing the  animals,  while  the  side 
doors  are  used  for  cleaning  or  dis- 
infecting the  hutch.  This  type  of 
hutch  lends  itself  readily  to  the 
compound  construction  outlined  in 
figure  15.  Compound  hutches  in 
this  form  may  be  arranged  so  as 
to  occupy  very  little  space,  as 
shown  in  figure  16.  This  arrange- 
ment permits  the  caretaker  to  feed 
rabbits  from  broad  passageways 
and  to  clean  the  hutches  from 
the  alcoves,  thus  keeping  the  feed- 
ing and  cleaning  operations  sepa- 
rate. By  this  arrangement  72 
breeding  rabbits  may  be  kept  in  an 
area  30  feet  square,  each  individ- 
pcnpectiTe  of  ua]  hutch  having  a  floor  space 
'■"•"■  21  by  5  feet. 

Where  one  has  outdoor  space  sufficient  for  the  construction  of  run- 
ways it  is  well  to  construct  yards  in  which  young  stock  may  get 

exercise.     Such  yards  , — ^- j — ^r- 

may    be    permanmt 

may  consist  of  portable 

pens.     Permanent  yard: 

have    the    fence    extend    - 

into  the  ground  10  or  12 

inches  and  have  a  height 

of  at  least  3  feet.     In 

order  to  keep  dog^  away 

from  the  rabbits  the  top 

of  the  runway  should  al- 
ways   be    covered     with 

wire  netting.     The-  walls 

should  be  built  of  1-inch- 

mesh  galvanized  netting, 

but  the  top  may  consist 

of  2-inch  netting,  which 

costs  considerably  less. 


Via.    15. — Slant- Boo  ted 
pounded,  i-rosD  bccUod. 
Ihia  tfpe  Is 


\^: 


— ^^t?' ->; 

.   10,— Floor  plan  of  rabbltt;. 


A  convenient  portable  pen  is  shown  in  figure  17.     This  may  be 
moved  about  from  day  to  day,  giving  the  rabbits  inclosed  in  it  fresh 
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pasturage  each  da;  and  reducing  the  danger  of  disease.  It  will  be 
noted  that  instead  of  extending  the  wire  netting  into  the  ground  it  is 
laid  on  the  surface  as  a  carpet.  This  arrangement  serves  quite  as 
well  to  preTent  rabbits  from  digging  out  as  that  of  extending  the 
netting  into  the  ground.  The  size  of  this  pen  depends  upon  the 
width  of  netting  used.  A  convenient  size  can  be  constructed  of  net- 
ting 4  feet  wide,  one  strip  being  sufficient  to  cover  the  top  and  an- 
other to  cover  the  sides  and  turn  inward  6  inches  at  the  bottom. 

It  is  often  convenient  to  combine  the  butch  and  yard  methods, 
using  hutches  for  the  breeding  stock  and  a  series  of  outdoor  yards  or 
pens  for  the  young. 


American  breeders  follow  no  uniform  system  of  feeding  rabbits. 
Some  feed  no  green  stuff,  while  others  use  all  that  is  available.  It 
is  usually  wise  to  avoid  both  extremes,  but  green  feed  must  be  used 
with  more  caution  than  is  necessarj-  with  dry,  and  only  the  best  of 
any  kind  should  be  used.  This  means  particularly  that  spoiled, 
moldy,  or  dirty  feeds  are  to  be  avoided  as  injurious  to  rabbits. 
Clean  oats  (whole  or  crushed),  bright  well-cured  hay,  and  a  small 
portion  of  some  kind  of  greens  daily  is  the  steady  diet  used  in  most 
I'abbitries.  Crushed  barley  may  be  substituted  for  oats;  clover  or 
alfalfa  may  be  used  with  green  oats  or  timothy  hay ;  and  the  greens 
may  consist  of  carrots,  rutabagas,  prunings  from  apple  and  cherry 
trees,  and  plantain,  dock,  burdock,  dandelion,  cauliflower,  lettuce,  or 
lawn  clippings.  Lawn  clippings  or  other  green  grass  should  be  clean 
and  not  fed  when  moldy  or  fermented.  Dandelion  tops  and  roots 
not  only  have  a  food  value,  but  are  useful  on  occasion  because  of  their 
medicinal  properties.    A  variety  of  feed  is  essential. 
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Warm  mashes  should  be  given  daily  to  the  nursing  doe  and  to 
young  rabbits  for  a  time  after  they  are  weaned.  All  rabbits  are 
benefited  by  warm  mashes  in  very  cold  weather.  Bread  and  milk, 
oat  or  barley  meal  and  milk,  and  many  other  kinds  of  mashes  may  be 
provided.  Rolled  oats  and  bran  make  an  excellent  grain  ration  for 
the  young. 

The  quantity  of  grain  required  by  rabbits  depends  on  their  age  and 
condition,  and  also  on  the  kind  and  quantity  of  other  feed  they  re- 
ceive. Some  rabbits  require  more  grain  than  others.  Only  by  notic- 
ing the  condition  of  each  animal  day  by  day  can  its  feed  be  properly 
regulated.  FuU-grown  animals  require  less  grain  between  than  dur- 
ing breeding  periods.  They  should  never  be  allowed  to  become  heavy 
with  fat  unless  wanted  for  the  table.  Eighteen  or  twenty  young  rab- 
bits from  8  to  5  months  old  having  a  pint  of  crushed  oats  or  barley  a 
day,  in  addition  to  plenty  of  dry  alfalfa  and  greens,  will  grow  very 
nicely. 

Fattening  rabbits  for  meat  may  begin  at  any  time  after  they  are 
10  weeks  old  and  should  continue  Z  weeks,  the  animals  being  con- 
fined in  small  quarters  to  prevent  their  getting  too  much  exercise. 
The  proportion  of  greens  in  their  feed  should  be  decreased,  while 
that  of  grain  should  be  increased.  By  gradually  replacing  half  the 
usual  grain  ration  with  com  meal  the  rate  of  fattening  can  be  in- 
creased. 

Most  breeders  feed  rabbits  twice  daily,  giving  greens  in  the  morn- 
ing and  dry  grain  and  warm  mashes  in  the  evening,  but  keep  a 
supply  of  dry  hay  constantly  before  them.  Rabbits  that  are  fed  two 
or  three  times  a  day  should  not  be  supplied  with  a  larger  grain 
ration  than  they  will  clean  up  within  a  short  time.  Water  should 
be  given  every  morning,  but  in  freezing  weather  it  should  be  re- 
moved when  the  rabbits  have  finished  drinking.  Salt  should  be  sup- 
plied with  the  oats  two  or  three  times  a  week  or  a  small  piece  of  rock 
salt  may  be  kept  beside  the  feeding  pan  permanently.  Salt  bricks 
may  be  made  from  table  salt  by  placing  the  required  quantity  in  a 
paper  funnel  and  adding  to  it  suflScient  water  to  moisten  it.  When 
the  salt  is  dry  it  will  be  solid. 

Hay,  oats,  or  other  coarse,  dry  feed  should  not  be  fed  to  young 
rabbits  before  they  are  weaned,  and  only  limited  quantities  should 
be  allowed  them  for  a  week  afterward,  as  such  feed  eaten  in  excess 
causes  indigestion.  Too  much  green  food  is  equally  injurious  to 
young  rabbits  during  this  period.  Digestive  troubles  frequently 
result  from  overeating  either  class  of  food.  Bread  and  milk  will 
regulate  the  bowels,  and  an  occasional  feed  of  dandelion  leaves  will 
prove  beneficial. 
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Cabbage  leaves  are  not  good  for  young  rabbits  and  should  be  fed 
sparingly  to  adults  kept  in  hutches.  In  open  rups  a  larger  variety 
of  feed  may  be  used  with  safety  than  under  hutch  management. 

All  dishes  from  which  rabbits  eat  or  drink  should  be  cleaned  and 
scalded  frequently. 

BREEDING. 

The  period  of  gestation  of  tlte  female  rabbit  is  about  30  days. 
Breeders  usually  raise  four  litters  of  young  in  a  year,  giving  tho 
doe  a  rest  in  July  and  August  and  again  in  December  and  January. 
The  doe  is  bred  early  in  February,  having  the  first  Iitt«r  of  the  year 
early  in  March,  and  is  mated  again  when  her  first  litter  is  6  weeks 
old  and  ready  to  be  weaned. 

When  rabbits  are  raised  exclusively  for  meat,  five  or  sis  Utters  are 
sometimes  raised  in  a  year  from  one  mature  doe,  but  such  intensive 
Breeding  should  not  be  continued  for  more  than  one  or  two  years. 
Younger  does  should  then  be  used  and  the  older  ones  discarded  or 
bred  less  frequently. 

The  number  of  young  in  a  litter  varies  greatly.  Litters  of  10  or 
12  occur,  but  these  are  too  large  for  a  doe  to  raise.  Only  6  or  7  of 
the  best  of  the  young  should  be  saved.  It  is  of  advantage  to  have 
several  does  bred  about  the  same  time,  for  the  number  of  young  may 
then  be  adjusted  by  transferring  from  those  having  too  many  to 
those  having  few. 

The  age  at  which  rabbits  may  be  bred  varies  according  to  the 
length  of  time  required  for  them  to  attain  full  size.  Flemish  giants 
are  usually  bred  at  9  or  10  months  of  age,  New  Zealand  reds  at  7 
or  8  months,  and  Belgian  hares  at  6  or  7  months.  Small  breeds,  as 
Himalaysns  or  silvers,  may  be  bred  at  6  months.  It  is  not  advisable 
to  breed  rabbits  after  they  are  3  years  old.  Old  does  arc  gen- 
erally mated  with  young  bucks  and  young  does  with  old  bucks  in 
order  to  increase  the  vigor  of  the  progeny.  The  young  of  rabbits 
mated  while  molting  are  frequently  rough  coated  and  consequently 
unfit  for  show  or  fur  purposes. 

Each  breeding  doe  must  have  a  separate  hutch  for  herself  and 
young,  and  the  buck  must  also  be  kept  by  himself.  One  buck  is 
sufficient  for  10  or  12  does.  At  mating  time  the  doe  should  invari- 
ably be  placed  in  the  hutch  of  the  buck.  The  pair  should  be  watched 
to  see  that  they  really  mate,  after  which  the  doe  should  be  immedi- 
ately removed  to  her  own  hutch.  At  the  end  of  10  days  she  should 
be  returned  to  the  buck,  and  if  she  then  refuses  his  advances  it  may  be 
concluded  that  she  is  pregnant. 

A  few  days  before  the  young  are  expected  the  hutch  should  bo 
carefully  cleaned  and  plenty  of  soft  hay  or  straw  placed  in  it.    The 
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doe  will  make  her  own  nest.  She  should  have  extra  feeds  of  warm 
mash  to  induce  a  good  flow  of  milk,  and  a  day  or  two  after  the  young 
are  bom  she  may  be  removed  from  the  hutch  for  a  few  minutes  to 
permit  an  examination  of  the  nest  for  determining  the  number  of 
young  in  the  litter  and  for  removing  any  that  may  be  dead.  No 
other  disturbance  of  the  yoimg  is  advisable  until  they  arc  large 
enough  to  come  out  of  the  nest  and  run  about  the  hutch.  At  this 
time  the  nest  box  should  be  cleaned  and  fresh  straw  provided. 

The  young  may  be  weaned  when  about  6  weeks  old,  after  which 
they  may  be  kept  in  one  hutch  until  3  or  4  months  old,  when  the 
sexes  should  be  separated. 

In  open  runs  a  considerable  number  of  young  female  rabbits  may 
be  kept  in  the  same  inclosuro  until  they  are  ready  for  market  or  for 
breeding.  The  same  is  true  of  males,  unless  some  are  unusually 
quarrelsome.  Unruly  young  bucks  must  be  separated  from  the 
others. 

SELLING.' 

The  market  for  rabbits,  both  for  food  and  for  breeding  purposea, 
should  be  considered  well  before  one  engages  extensively  in  the 
rabbit-raising  business. 

Rabbits  of  recognized  breeds,  conforming  in  size,  build,  and  color 
to  the  accepted  standard,  are  usually  in  demand  for  breeding  stock. 
Those  bom  of  registered  parents  are  preferred  and  are  spoken  of  as 
"pedigreed."  They  can  be  registered  if  the  owner  so  desires.  The 
cost  of  keeping  pedigreed  or  registered  stock  is  no  more  than  that 
of  keeping  ordinary  stock  and  the  returns  usually  are  considerably 
greater.  If  registered  breeding  stock  is  kept  the  best  individuals  can 
be  selected  and  sold  for  breeding  purposes  at  more  attractive  prices 
than  can  be  obtained  for  ordinary  animals  sold  for  food  purposes. 
Such  stock  can  be  disposed  of,  as  a  rule,  if  the  home  demand  is  not 
sufficient  to  absorb  it,  by  advertising  in  poultry  and  pet  stock  journals. 

A  fairly  good  demand  for  domestic  rabbits  for  food  purposes  has 
been  developed  in  sections  where  rabbit  raising  as  a  business  has  been 
carried  on  more  or  less  extensively  for  several  years,  while  in  other 
localities  where  few  rabbits,  if  any,  are  raised,  the  meat  as  an  article 
of  food  is  little  known.  One  should  not  begin  raising  rabbits  on  an 
extensive  scale  in  a  locality  where  people  are  unaccustomed  to  eating 
them  and  expect  to  find  a  ready  sale  for  the  surplus  animals  pro- 
duced. It  is  much  better  to  begin  by  raising  a  few  for  home  use  and 
try  to  develop  a  market  gradually.  Production  can  be  increased 
easily  as  the  demand  and  experience  justify. 
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Ko  breeder  can  expect  to  make  much  profit  until  he  has  developed  a. 
market  for  his  rabbits.  He  can  demonstrate  the  good  qualities  of 
the  flesh  of  young  rabbits  to  his  neighbors  by  inviting  them  to  dinner 
or  by  contributing  the  meat  to  supper  committees  to  be  served  as  sal- 
ads at  community  sociables.  Another  way  is  to  interest  managers 
of  restaurants  and  hotels  in  his  product  and  to  make  arrangements 
with  them  to  serve  rabbits  in  specially  prepared  and  advertised  dishes. 

If  producers  are  not  able  to  carry  out  a  satisfactory  cunpaign 
singly  they  can  organize  and  work  togeth^.  By  combining  they  can 
save  expenses  in  advertising  and  standardize  their  output.  The  mar- 
ket demands  a  steady  and  reliable  supply.  This  can  be  maintained 
by  producers  cooperating  much  better  than  by  Individuals  working 
separately. 

Kabbits  sold  for  food  purposes  usually  give  the  greatest  profit  when 
they  are  2  to  4  months  old*  They  are  marketed  in  three  ways,  (1) 
alive ;  (2)  drawn,  with  ^in,  head,  and  feet  on ;  and  (3)  drawn  and 
skinned.  If  they  are  sent  a  considerable  distance  to  market  they 
are  usually  shipped  alive  and  in  crates;  the  second  method  is  in  many 
respects  preferable  for  the  general  market ;  and  the  third  is  best  when 
sales  are  made  direct  to  consumers.  When  rabbits  are  sold  dressed, 
care  should  be  taken  to  handle  them  according  to  sanitary  methods 
and  to  offer  them  to  customers  in  a  clean  and  attractive  way. 

DRESSING. 

The  best  way  to  kill  a  rabbit  is  to  stun  it  by  striking  it  a  sharp  blow 
on  the  back  of  the  head  with  a  round  hardwood  stick  and  then 
hang  it  head  downward  and  bleed  it  by  cutting  the  throat.  The 
time  required  by  an  experienced  hand  to  skin  a  rabbit  is  less  than 
one  minute. 

With  a  sharp-pointed  knife  slit  from  one  heel  past  the  under  side 
of  the  tail  to  the  other  heel.  Then  twist  each  hind  foot  until  the 
knee  sticks  out  through  the  slit  in  the  skin.  Pass  the  fingers  be- 
tween the  muscle  and  the  ^in  to  separate  them  and  break  the  skin 
at  the  heel.  By  placing  the  thumb  uid  fingers  beneath  the  skin  at 
the  base  of  the  tail,  the  bone  may  be  pulled  through  them,  thus 
stripping  off  the  skin.  It  is  then  convenient  to  hang  the  carcass 
by  the  hamstrings  as  high  as  the-  operator's  head,  from  iron  pins 
driven  8  inches  apart  into  a  horizontal  scantling.  By  using  the 
knife  a  little  around  tJie  flanks,  shoulders,  eyes,  and  lips  and  by 
severing  the  ears  from  the  skull,  the  skin  may  be  stripped  from  the 
body,  inside  out.  as  a  glove  is  turned  from  a  hand.  If  care  is  taken 
the  skin  may  be  removed  whole,  thus  pre.serying  the  pelt  and  at  the 
same  time  leaving  no  hairs  on  the  meat. 
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Next  i-emove  the  feet  by  breaking  the  bone  about  halfway  be- 
tween the  first  and  second  joints  and  cutting  through  the  muscle  and 
connective  tissue.  Make  a  lengthwise  slit  through  the  thin  muscular 
wall  over  the  belly,  up  through  the  cartilage  of  the  ribs  to  the  neck. 
Remove  the  entrails,  lungs,  and  windpipe,  reserving  the  heart  and 
liver  for  cooking,  and  carefully  remove  the  gall  bladder. 

After  a  carcass  has  hung  in  a  cool  place  where  thew  are  no  flies 
until  its  exposed  surfaces  are  dry,  a  paper  sack  may  be  drawn  over 
it  and  tied  so  as  to  leave  the  hind  feet  exposed,  making  a  package  that 
is  both  sanitary  and  convenient.  For  display  purposes  the  hind 
feet  may  be  cut  oB  about  an  inch  below  the  heel  and  one  heel  thrust 
under  the  hamstring  of  the  other  leg,  allowing  the  carcass  to  be  hung 
from  a  single  peg.  The  appearance  of  a  dressed  rabbit  may  be 
made  still  more  attractive  by  draping  the  fat  covering  the  intes- 
tines across  the  front  of  the  carcass.        ^ 

COOKING. 


The  Office  of  Home  Economics,  States  Relations  Service,  b^ 
studied  the  composition  and  digestibility  of  rabbit  in  comparison  ■ 
wiUi  other  meats  as  well  as  the  preparation  for  table  use,  and  lias 
prepared  the  following  tables  comparing  the  composition  of  rabbit 
and  other  meats  and  the  relative  weights  of  rabbit  and  chicken  in 
the  different  stages  of  dressing  and  cooking. 


Compositi 


n  of  edit>le  portion!  of  rabbit  (Belgian  hare  ftnd  New  Zealand  red)  and 


Rabbit 

Chicken  (broiler). 
Beef: 

Hiod  quarter. 

For«  quarter. 
Veal: 

Hind  quarter. 

Fore  quarter. . 
Mutten : 

Fore  quarter. . 

Pork  (dioulder).. . 


In  general  it  may  be  said  that  in  composition  and  digestibility  the 
rabbit  closely  reseuiblcH  beef  or  other  meat  and  poultrj-,  but  in  ap- 
pearance and  flavor  it  is  more  like  poultry  and  can  be  used  in  much 
the  same  way. 
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livewekht 

Dressed  (Bkiimed,  drawn,  and  ready  to  cook).. 

Cooked  weight  (meat  and  bonee) 

Loesincookinf; 

Weight  rf  bon«a  (and  eldn  in  chicken) 

Weight  of  meat 


In  dressing,  a  r&bbit  loses  approximately  one-half  of  the  live 
weight,  and  the  chicken  somev-hat  less,  the  refuse  weight  of  the  rab- 
bit used  in  the  experiments  being  2  pounds  10  ounces,  and  the  refuse 
weight  of  the  chicken  being  1  pound  9  ounces,  including  heart,  liver, 
and  gizzard  (3  ounces),  not  cooked  with  the  meat.  The  weight  of 
the  rabbit  bones  was  only  6  ounces,  as  ctunpared  with  9  ounces  in  the 
chicken  and  in  addition  7  ounces  weight  of  chicken  skin.  The  rabbit 
cooked  in  1  hour  15  minutes  and  the  chicken  in  2  hours  30  minutes, 
but  even  then  the  meat  of  the  chicken  was  not  so  tender  as  that  of 
the  rabbit. 

In  its  study  of  the  meat  of  the  rabbit  the  Office  of  Home  Economics 
developed  the  following  recipes  and  directions : 

The  rabbit  should  he  washed  carefully  in  cold  water  and  patted 
dry  with  a  clean  towel.  It  may  then  be  cut  into  8  or  10  pieces  (if 
not  to  be  cooked  whole).  First  disjoint  the.  legs,  cutting  the  hind 
legs  into  two  pieces  each  if  desired,  and  cut  the  saddle  into  four 

RABBIT   SOUP. 

1  cup  conceDtrated  rabbit  broth.  1  teaspoon  Bait. 

3  cups  milk.  Few  grains  p^per. 

4  tablespoons  flonr.  1  tablespoon  onion  Juice. 

Add  the  milk  to  a  broth  made  from  rabbit  bones  (see  rabbit  pie  recipe)  and 
season  with  onion  Juice,  salt,  peiv»er,  and  parsley  or  celery  leaves  It  desired. 
When  It  Is  almost  bolllug,  stir  In  carefully  the  floor  which  has  been  moistened 
with  part  of  the  cold  tnllk  or  with  water.  Stir  until  the  soup  Is  of  a  creamy 
consistency  and  serve  at  once. 

FRIED  RABBIT. 

Dress  rabbit,  cut  In  pieces,  dredge  with  flour,  salt,  and  peppa*.  Heat  4  table- 
spoons of  fat  In  a  frylDg  pan,  drop  In  the  rabbit,  and  fry  slowly  for  30  to  46 
ffllntites,  depeuding  upon  age  of  animal. 

Serve  with  a  cream  gravy,  nslnc  the  fat  In  which  the  rabbit  was  fried. 

FRICASSEE  OP  RABBIT. 

Skin,  draw,  and  wash  rubbit  aud  cut  It  Into  pieces.  Dredge  with  flour,  salt, 
and  pepper.  Brown  In  4  tablespoons  of  fat.  Change  from  frying  pan  to  stew- 
pan,  cover  with  boiling  water,  and  cook  alowly  until  tender.    Remove  meat 
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from  brotb.  Thicken  brotb  wltb  1  tablespoon  of  flour  to  1  cup  of  broth.  Boll 
vigorously  for  a  minute  or  two,  tben  add  dumplings,  cover  closely,  and  allow  to 
Bteam  15  to  20  minutes.    Pour  dumplings  and  grav;  over  meat  on  hot  serving 


2  cups  flour,  1  cup  milk. 

4  teasTKions  baking  powder.  1  egg. 

i  teaspoon  salt  2  tablespoons  fat. 

Sift  together  flour,  baking  powder,  and  salt  Cut  In  fat.  Beat  egg  well  and 
add  to  mlllc.  Combine  the  two  mixtures.  Drop  by  spoonfuls  Into  slowly  boil- 
ing gravy.    Cover  closely  and  allow  to  steam  15  to  20  minutes. 

SPICED  KABBIT. 

1  rabbit.  Broicn  tavce: 

9  slices  liacon.  I  tablespoon  sugar. 

1  medium-sized  onion.  )  cup  water. 

2  teaspoons  salL  1  tablespoon  flour. 
i  teaspoon  pepper. 

1  tablespooD  cloves. 

Skin,  draw,  and  wash  rabbit  and  cut  it  Into  pieces.  Put  it  Into  stewpan  with 
bacon  cut  Into  small  pieces,  onion  cut  fine,  salt,  pepper,  and  whole  cloves  in  a 
bag.     Cover  with  boiling  water  and  cook  slowly  until  tender. 

Caramelize  ttie  sugar  and  add  water  thickened  with  flour  well  blended  with 
2  tablespoons  of  water.  Pour  this  brown  sauce  over  the  sptced  rabbit  and  allow 
the  whole  to  simmer  2  hours. 

CASSBROLB  RABBIT. 

8  slices  bacon.  2  cups  hot  water. 

1  large  rabbit  cut  Into  pieces.  1  teaspoon  salt. 

2  ujedium-slzed  potatoes.  i  teaspoon  pc^mer. 

2  small  onions. 

Fry  tbe  bacon  until  light  brown  and  remove  it  from  the  fat.  Use  this  bacon 
fat  to  brown  the  rabbit,  which  has  been  dipped  In  flour.  Arrange  In  a  casserole 
the  pieces  of  rabbit,  the  strips  of  bacon,  and  sliced  onions  and  potatoes,  and 
dredge  lightly  with  flour.    Pour  watpr  over  all.    Cover  and  cook  slowly  2  hours. 

BAKED    RABBIT. 

1  rabbit.  6  slices  bacon. 

3  cups  cream  or  a   thin  Flour  for  dredging, 
white  sauce. 

Skin,  clean,  and  wash  the  rabbit,  and  split  It  into  two  pieces,  cutting  along 
the  backbone.  Rub  with  salt  and  a  little  pepper,  place  In  a  roasting  pan,  and 
dredge  with  flour.  Lay  strips  of  bacon  across  the  rabbit  Pour  over  and 
around  it  3  cups  of  the  white  sauce  or  3  cups  of  cream.  Bake  1}  hours,  basting 
frequently.  Serve  bot  wltb  the  cream  gravy.  The  liver  may  be  boiled  until 
lender,  chopped,  and  addeil  to  the  gravy  before  serving. 

RABBIT  IN  TOMATO  SAUCE. 

2  tablespoons     lard     or  1  large  onion  chopped  flue, 
butter.                                                         2  teaspoons  salt 

3  Inblespoons  flour.  J  teaspoon  pepper. 
IJ  cups  tomato  pulp  and                           3  cups  water. 

Juice.  1  large  rabbit 
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SUn,  clean,  and  wiuh  the  rabbit  and  cut  It  into  [riecee  at  tbe  Joints.  Dtp  In 
flour  and  brown  in  a  little  taL 

Pnt  the  lard  or  butter  In  a  deep  Iron  skillet  or  a  rausting  pan,  and  stir 
In  tbe  floor.  Add  the  chopped  onltm  and  the  tomato  Jslce  with  the  seaaoniugs 
and  the  boiling  water  and  cook  for  5  minutes.  When  tbia  Is  boiling  put  in  Uie 
browned  rabbit.  Cover  and  let  simmer  on  top  of  stove  or  In  the  oven  for  one 
bonr.    The  tomato  sauce  cooks  down  and  gives  a  very  good  flavor  to  the  rabbit 

RABBIT  8TBW  WITH  VSGBTABLBS. 

Irabblt  (sboutSiMiundB}.  1  medluui-sized  or  2  small 

4   medium-sized    potatoes  ouions. 

cut  Into  quarters.  3  tablespoons  flour. 

4   large  carrots  cut   into  2  teaspoons  salt 

cubes.  Few  grains  pepper. 

Skin,  draw,  and  wash  tbe  rabbit  carefully,  cut  it  into  pieces,  cover  with  cold 
water,  and  allow  to  boll  slowly  until  almost  tender.  Add  the  potatoes,  carrots, 
onions,  or  other  vegetables  if  desired  and  cook  until  tender.  Add  the  season- 
ings and  flour,  moistened  In  a  little  cold  water.  Stir  until  tbe  liquid  surround- 
ing the  stew  is  sliKbtty  thickened,  and  serve  at  once. 

SAVORY   RABBIT. 

Skin,  draw,  and  wash  tbe  rabbit  and  cut  it  Into  pieces.  Dredge  with  4 
tablespoons  of  flour,  2  teaspoons  of  salt,  and-1  teaspoon  of  pepper.  Brown  In 
4  tablespoons  of  bucon  or  other  fat.  Hemove  meat  to  stew  pan  and  cover  with 
boiling  water,  and  add  one  medium-sized  onion  cut  In  small  pieces  and  2  bay 
leaves.  Cook  slowly  until  nearly  tender.  To  the  fat  that  was  used  to  brown 
tlie  rabbit  add  2  tablespoons  of  flour,  mix  tlioroughly,  and  add  1  cup  of  vinegar. 
Pour  this  sauce  over  the  meat  and  simmer  until  it  is  very  tender.  Serve  with 
dnmpltngs.  This  makes  an  excellent  meal  served  with  fresh  or  canned  string 
beans  and  with  a  dessert  of  baked  apples. 

XABBIT  SALAa 

To  each  cup  of  diced  rabbit  meat  udd  )  cup  of  celery  and  i  cup  of  salad 
dressing,  }  teaspoon  of  salt,  and  a  few  grains  of  cayenne  pepper.  Mix  thor- 
oughly and  pour  into  a  salad  bowl  lined  with  lettnce.  Put  one  or  two  table- 
spoons of  dressing  on  top  and  garnish  with  strips  of  green  and  red  pepper. 

Either  a  mayonnaise  or  a  boiled  dressing  may  be  used  for  this  salad. 

IC AVON  RAISE. 

1  egg,  well  beaten.  1  teaspoon  salt. 

1  cup  salad  oil.  i  teaspoon  cayenne  pepper. 

2  tablespoons  vinegar. 

Beat  egg  constantty,  add  oil  slowly,  1  teaspoon  at  a  time,  until  egg  begins 
to  thicken!  When  It  has  thickened  the  oil  may  be  added  1  or  2  tablespoons 
at  a  time  until  alt  Is  used.  Add  salt,  pepper,  and  vln^ar,  and  mis  well. 
This  dressing  Is  Improved  by  standing  on  lee  an  hour  or  so  before  using. 

RABBIT  FIB. 

Skin  and  draw  rabbit,  cut  It  Into  pieces,  put  it  into  stewpan.  and  cover  with 
boiling  water.  Cook  until  very  tender.  Remove  meat  from  the  broth  anil 
concentrate  the  broth  to  about  one-half.  Pick  the  meat  from  the  bones  in  as 
laree  pieces  as  possible.  Thk-ken  stock  with  1  tablespoon  of  flour  for  each 
cup  of  broth  and  pour  over  meat.  .\dd  2  teaspoons  of  salt  nod  J  teaspoon  of 
pepper.  I-lne  the  aides  of  a  hakint;  dish  with  crust,  add  meat  mixture,  cover 
with  cruat.  and  bake  In  hot  oven  30  minutes. 
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The  crust  niajr  be  made  In  two  ways — one  as  pie  paste  and  the  ether  as  a 
rich  blecult  dough. 
Pie  paste: 

1  cup  flour.  2  tablespoons  water, 

4  tablespoons  fat  i  teaspoon  salt. 

Mis  and  roll  as  ordinary  pie  paste. 
Rich  biscuit  douffh: 

1  cup  flour.  2  teaspoons  baking  i>on-der. 

2  tablespoons  fat.  i  teaspoon  salt. 
i  cup  milk. 

Sift  together  flour,  baking  powder,  and  salt.  Cut  In  fat  and  ad<l  milk  to  soft 
dough.  Kull  on  board  to  one-tialf  inch  tblrknes.'^  and  cover  baking  dish.  This 
dough  may  also  be  cut  as  biscuits  and  these  put  on  top  of  uieat  mixtures  In 
baking  dlsb. 

Crack  the  Iwnes  of  rabbit  used  for  pie.  cover  with  cold  water,  and  let  sim- 
mer for  1  hour.  This  stock  may  be  used  for  the  meat  stock  of  vegetable  soup, 
(See  also  rabbit  soup  recipe.) 

RABBIT  CROQUETTES. 

H  cups  milk  or  half  milk  and     1  teaspoon  onion  juice  or  finely 

half  rabbit  broth.  chopped  onion. 

6  tablespoons  flour,  ^  StLT"  "^^'^  '""'^'^  '^'^ 

1  teaspoon  salt.  Few  cralns  pepper. 

2  teaspoon^  butter.  2  cupsgroundorchoppedrabblt. 

Make  a  white  sauce  of  the  milk,  flour,  butter,  and  seasonings.  When  It  Is 
thoroughly  cooked  remove  from  flre  and  add  tlie  ground  rabbit.  Coot  and  shape 
Into  croquettes.  Roll  In  egg  and  bread  crumbs  and  fry  In  deep  fat  or  bake  in 
a  hot  oven  until  well  browned. 

BAKED  HASH. 

2  cu|is  coarsely  chopped  cook»)     1    inlilespoon    chopped    green 

rabbit  iwpper, 

2  medium-sized  potatoes     1  teaspoon  salt. 

(diced).  U  cups  rabbit  broth, 

1  small  onion.  2)  tablespoons  .lour. 

Place  the  potatoes  In  the  boiling  hroth,  odil  the  onion,  green  pepper,  and  salt 
and  let  boll  until  the  potatoes  are  almost  ilime.  Add  the  Hour,  moistened  with 
a  little  cold  water,  and  <-ook  until  slightly  thickened.  Place  In  cnsserote  with 
alternate  layers  of  the  chopped  rabbit.  Cover  with  bread  crumbs  and  bake 
until  well  browned  over  the  top. 

SUOTHERED  RABBIT. 

Put  the  rabbit,  whole,  In  roasting  pan,  stuff  {recipe  given  below),  truss, 
lard  with  3  strips  of  bacon,  ilredge  with  3  tablespoons  of  flour,  2  teaspnoES 
of  salt,  and  i  teaspoon  of  pepper,  I'm  2  <niii!*  of  water  In  pan.  Allow  to  cook 
until   tfuilcr  and  well   browned,  or  oboul    1   hour.     Uemove  the  rabbit  and 
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thicken  the  gra,ys  with  1  tablespoou  of  flour  to  each  cup  of  liquid.  Into  this 
gravy  drop  baking  powder  hiscults  (directions  under  rabbit  pie  recipe)  and 
bake  uncovered  until  well  browned. 

BABBIT   HTUFFIKa. 

2  cups  bread  crumbs.  i  teaspoon  pepptf. 

1  e^  slightly  benten.  1  sprig  parsley  cut  fine. 

1  tensponn  Bait.  1  small  onion  grated. 

RABBIT  SKINS. 

Rabbit  skins  should  always  be  saved,  as  they  have  a  value,  de- 
pending on  their  condition,  and  are  regularly  in  demand.     A  skin 

may  be  prepared  for  market  with  less  trouble 

than  is  required  to  bury  it.    It  has  only  to  be 

drawn,  flesh  side  out,  over  a  piece  of  thin 

board  or  No.  9  gauge  galvanized  wire,  shaped 

to  give  it  a  uniform  tension,  and  hung  in  a 

shady,  well-ventilated  place,  as  under  an  open 

shed,  until  it  becomes  bone  dry.     Artificial 

heat  should  not  be  used  to  dry  skins  if  it  is 

possible  to  dry  them  otherwise  before  there 

is  danger  of  their  becoming  sour  or  moldy. 
Usually  -after  han^ng  a 
week  or  10  days  skins  may 
be  removed  from  stretchers. 
Figures  18  and  19  show 
two  kinds  of  wire  stretch- 
ers. The  wire  shown  in 
figure  18  is  similar  to  that 
used  in  making  cased  skins 
of  minks,  muskrats,  and 
other  small  fur-bearing  ani- 
mals.   It  stretches  the  skin 

from  side  to  side.  This  form  is  not  suitable  for 
skins  that  are  cut  or  torn  more  or  less  along  the 
under  side,  as  it  leaves  the  fur  side  of  the  rump 
exposed  to  the  greasy  surface  of  the  skin  packed 
next  to  it  in  the  bale.  The  form  shown  in  figure 
19  stretches  skins  from  back  to  belly  instead  of 
from  side  to  side,  thus  leaving  no  part  of  the  fur 
side  exposed. 

Unless  one  is  killing  a  great  many  rabbits,  it  is 
usually  preferable  to  sell  the  dried  skins  to  a  local 
fur  buyer,  who  will  bale  and  ship  for  several  producers.  ^ATien 
there  are  a  large  number  of  skins  they  may  be  piled  between  upright 
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scantlings  as  stove  wood  is  piled  and  kept  thus  until  enough  have 
accumulated  to  make  a  bale.  Thej'  should  then  be  baled  under  lever 
or  screw  pressure,  securely  bound,  and  covered  with  burlap  before 
being  shipped. 

If  rabbit  skins  are  intended  for  home  use  and  not  for  sale,  they 
may  be  tanned  by  anyone.  However,  amateur  tannei-s  are  seldom 
able  to  secure  as  good  results  as  can  professional  fur  dressers,  for  the 


Fio.  20. — Above,  raliblt  croquertfs  ;  below,  cQssrrole  rabbit.     Sec  reclpn.  pp.  24  aad  3S, 
rrapeclirclj. 

pliability  of  a  pelt  dejKjnds  largely  upon  the  amount  of  labor  put 
upon  it,  and  tlie  furrier  does  this  labor  by  the  aid  of  modern 
machinery. 

For  home  tanning,  skins  should  be  taken  off  "open"  instead  of 
"  cased  ";  or,  if  cased  skins  arc  to  be  tanned,  they  may  be  slit  down 
the  median  line  of  the  belly.  The  skin  should  be  scraped  on  the  flesh 
side  to  remove  all  adhering  bits  of  flesh.  Many  amateur  tanners 
are  accustomed  to  use  alum  to  fix  the  hair,  but  this  is  not  recom- 
mended, a.s  alum  hardens  the  skin  and  adds  to  the  labor  required 
to  make  it  pliable. 

A  good  tanning  liquor  is  composed  of  one  quart  of  salt  and  one- 
half  ounce  of  sulphuric  acid  to  each  gallon  of  water.     As  the  acid 
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corrodes  metal,  this  liquid  should  be  kept  in  a  glass  or  a  wooden 
container,  fiabbit  skins  will  be  tanned  in  this  mixture  in  from  3 
to  4  days,  but  they  may  be  kept  in  it  for  any  length  of  time  witliout 
injury.. 

When  removed  from  the  tanning  liquor  skins  should  be  washed 
several  times  in  soapy  water,  wrung  as  dry  as  possible,  thoroughly 
rubbed  on  the  flesh  side  with  a  cake  of  hard  soap,  folded  in  the 
middle  lengthwise  over  a  line,  hair  side  out,  and  left  to  dry.  Wlien 
both  outer  surfaces  are  barely  dry  and  the  interior  is  stitl  moist,  the 
skins  should  be  laid  over  a  smooth,  rounded  board  or  plank  and 
scraped  on  the  flesh  side  with  the  edge  of  a  worn  flat  file  or  other 
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blunt-edged  tool.  In  this  way  an  inner  layer  of  tissue  is  removed 
and  the  skina  become  nearly  white  in  color.  They  should  then  be 
stretched,  rubbed,  and  twisted  until  quite  dry.  If  parts  of  a  skin 
are  still  hard  or  stiff  it  should  be  returned  to  the  tanning  solution 
and  the  process  repeated  until  tlie  entire  skin  is  soft.  Fresh  butter 
or  other  animal  fat  worked  into  skins  while  they  are  warm  and  then 
worked  out  again  in  dry  hardwood  sawdust,  or  extracted  by  a  hasty 
bath  in  gasoline,  increases  their  softness.  Home-dressed  skins 
sliould  be  matched  for  color  before  being  made  up  into  garments. 
The  fur  from  thousands  of  tons  of  dried  rabbit  skins  is  annually 
manufactured  into  felt  hats.  Muskrat,  nutria,  or  beaver  clippings 
are  used  for  the  finer  grades  of  hats,  but  of  the  felt  hats  in  common 
use,  the  vast  majority  are  composed  of  rabbit  fur  that  has  been 
chemically  treated  to  improve  its  felting  qualities.  The  preparation 
of  fur  for  hatters'  use  is  a  business  in  itself.  Entire  factories  arc 
exclusively  devoted  to  it,  and  in  the  processes  no  part  of  the  skin 
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is  wasted ;  the  fur  goes  to  hat  factories,  while  the  skins,  reduced  to 
shreds  by  the  fur-clipping  process,  are  made  into  glue,  and  the 
overliair  and  waste  underfur  are  disposed  of  to  manufacturers  of 
fertilizer. 

Before  the  war  rabbit  skins  fixiin  Europe  and  Australia  were  sold 
here  at  about  12  cents  a  pound,  or  ivt  the  rate  of  from  1  j;  to  2  cents 
a  skin.  Few  dealers  in  American  rabbits  cared  to  preserve  skins  for 
so  little  money.  In  the  early  days  of  tlie  war,  however,  lack  of 
shipping  facilities  reduced  importations,  and  finally  led  to  an 
embargo  on  furs  which  stopped  their  importation  altogether.  For 
the  first  time  American  manufacturers  of  hatters'  furs  were  obliged 
to  look  to  American  sources  for  raw  materials  and  to  offer  prices 
high  enough  to  obtain  them.  The  demand  Was  supplied  from  wild 
rabbits  and  hares  and  from  domesticated  rabbits.  Manufacturers 
of  hatters'  furs  thus  became  familiar  with  American  rabbit  fur; 
buyers  of  raw  furs  became  accustomed  to  handle  it;  and  i^abbit 
breetlers  and  dealers  learned  that  the  etTort  necessary  to  prepare  a 
cased  rabbit  skin  is  so  slight  as  to  be  worth  while  e^en  though  the 
skin  brings  only  a  few  cents. 

Under  a  variety  of  trade  names  rabbit  skins  are  largely  used  also 
for  ladies'  furs,  the  general  name  being  "  cony."  \Vhite  skins  are 
known  as  "  French  ermine."  Those  clipped. and  dyed  to  imitate  fur 
seal  are  called  "  near  seal,"  "  sealine,"  or  "  electric  seal."  Skins 
clipped  and  dyed  to  imitate  mole  fur  are  "  cony-inole."  Natural  gray 
skins,  which  in  the  hands  of  expert  dyers  have  taken  on  black 
blotches,  are  called  "  cony-leopard."  Skins  from  young  rabbits  are 
called  "  kit  cony." 

The  domesticated  rabbit's  skin  is  much  thicker  and  stronger  than 
that  of  any  of  the  wild  American  rabbits  or  hares.  Its  fur  breaks 
rather  easily,  although  in  this  respect  it  is  scarcely  inferior  to 
that  of  the  fox  or  lynx,  but  when  used  as  trimming  for  garments 
it  is  usually  as  durable  as  the  fabric  to  which  it  is  attached.  Rabbit 
skins  suitable  for  ladies'  furs  are  worth  considerably  more  thaa 
those  fit  only  for  making  felt  hats. 

Many  furriers  think  that  cony  is  exclusively  a  foreign  product 
and  that  the  pelts  of  American-grown  rabbits  are  inferior  and  of 
no  value.  As  a  matter  of  fact  American  breeders  are  raising  the 
same  kind  of  rabbits  that  produce  the  best  cony  of  the  fur  shops. 
The  climate  of  the  United  States  is  as  favorable  for  the  production 
of  good  fur  as  is  that  of  Europe.  Where  American  rabbit  skins 
are  of  poor  quality,  the  cause  is  not  in  breeds  or  climate  but  in 
management.  It  is  possible  that  hutch  rabbits  are  not  so  well  furred 
as  those  kept  in  open  warrens,  but  this  has  not  been  proved. 

By  adopting  cooperative  plans,  providing  uniformity  as  to  fur- 
bearing  varieties  kept,  and  methods  of  preparing,  selling,  and  ezhibit- 
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ing  good  dressed  skins,  breeders  can  do  much  to  popularize  rabbit 
fur.  Babbit  skins  now  offered  to  the  trade  find  a  ready  market,  and 
furriers  handle  them  on  commission  or  buy  them  outright  at  a 
fair  price. 

DISEASES. 

The  diseases  of  rabbits  are  mainly  due  to  improper  feed  or  care. 
A  few  are  contagious,  and  newly  acquired  stock  should  not  be 
placed  in  an  established  rabbitry  until  it  has  been  kept  under  ob- 
servation in  quarantine  for  two  weeks.  When  it  becomes  necessary 
to  treat  a  rabbit,  it  should  be  wrapped  in  a  piece  of  burlap  to  confine 
its  feet,  as  its  sharp  claws  are  capable  of  inflicting  painful  scratches. 
Babbits  should  always  be  picked  up  by  the  loose  skin  over  the 
shoulders,  never  by  the  feet  or  ears, 
and  should  be  held  as  shown  in 
figure  22. 

COCCIDIOSIS. 

Coccidiosis,  a  disease  due  to  a 
microscopic  parasite,  affects  the  in- 
testines of  young  rabbits,  causing 
diarrhea,  weakness,  convulsions,  and 
death,  usually  at  the  age  of  2  or  3 

months.    It  also  causes  the  forma-  ,i,^ 

tion  of  abscesses  in  the  liver  of  adult  P:a-  22._iiow  to  iirt  a  rabbtt.  it 
rabbits  bnt  does  not  appear  to  affect  S",,  S.'Sa."™"  ^,  Z,'^ 
their  health.  Coccidia  expelled  "  inuBtrated.  Never  picit  up  tj 
from  the  body  must  live  outside  of         ™ 

it  for  about  5  days  before  they  are  in  condition  to  reinfect  rabbits. 
Hutches  should,  therefore,  be  disinfected  at  intervals  of  6  days  by 
washing  with  boiling  water  or  with  a  solution  made  by  mixing  1 
part  cresol  with  50  parts  of  water.  Medicines  have  not  thus  far 
been  of  any  avail  in  combating  this  disease.  Occupied  hutches 
should  be  kept  as  dry  as  possible.  Water  and  feed  dishes  should 
be  scalded  daily.  Droppings  from  infected,  rabbits  should  be  dis- 
posed of  where  they  can  not  possibly  spread  the  disease. 

BAR  CANKEK. 

Ear  canker  is  caused  by  one  of  the  mange  mites.  It  is  infectious 
and  fatal  when  neglected.  Rab"bits  having  ear  mange,  or  "canker," 
shake  their  heads,  flap  their  ears,  and  try  to  scratch  inside  their  ears 
with  their  bind  feet.  Inspection  shows  the  ear  to  be  more  or  less 
covered  by  a  scab.     This  trouble  can  be  corrected  by  softening  the 
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scab  with  soap  and  water  and  then  applying  a  mixture  of  20  parts 
olive  oil  and  1  part  caibolic  acid  or  cresol.  Several  treatments  are 
necessary  to  effect  a  cure, 

INTESTINAL  TROUBLES. 

Disorders  of  the  digestive  oi"gans  come  from  feeding  younj^  rabbits 
too  freely  on  wet  and  juicy  greens,  or  from  too  radically  changing  their 
diet.  Intestinal  troubles  may  usually  be  corrected  by  a  change  of 
feed.  For  constipation,  rabbits  should  have  more  greens  and  bran 
mash,  and.  if  possible,  more  exercise.  Castor  oil  may  be  admiois- 
tered  if  necessary.  In  a  case  of  diarrhea,  green  feed  should  be 
entirely  replaced  by  dry  hay  and  rolled  oats  or  barley  meaL 
Dandelion  leaves  are  recommended  as  a  remedy  for  a  disease  of  the 
kidneys  evidenced  by  reddish-colored  urine. 


Mange  is  due  to  minute  parasites  which  burrow  into  the  skin, 
causing  loss  of  hair  and  the  formation  of  a  scab.  Treatment  consists 
of  cutting  the  hair  around  the  scab,  softening  the  scab  with  warm 
water  and  soap,  and  applying  an  ointment  made  by  mixing  1  part 
sulphur  with  3  parts  pure  lard.  This  ointment  should  be  applied 
two  or  three  times  daily  until  a  cure  is  effected.  After  handling 
a  mangj'  animal,  it  is  advisable  to  rub  the  hands  with  the  ointment 
to  prevent  their  becoming  infected. 

SLOBBERS. 

When  rabbits  eat  too  much  gi-een  stuff  they  often  have  indigestion, 
accompanied  by  an  excessive  flow  of  saliva  running  down  over  the 
chin  and  throat.  A  cure  can  be  effected  by  rubbing  fine  salt  or  alum 
over  the  wet  parts  or  by  bathing  them  with  a  solution  of  boracic 
acid  after  they  have  been  washed  and  wiped,  and  withholding  all 
food  for  12  hours.  Milk,  grain  mash,  and  rolled  oats  are  suitable 
for  animals  recovering  from  an  attack  of  slobbers.  Rabbits  fed 
judiciously  are  not  likely  to  have  this  disease. 

SNUPPLBS. 

Snuffles  is  a  very  contagious  germ  disease  resembling  catarrh, 
which  in  the  acute  form  is  quickly  fatal,  and  in  the  chronic  form, 
though  less  malignant,  seems  to  be  well-nigh  incurable.  The  notice- 
able symptoms  are  weakness,  sneezing,  and  running  at  the  nose.  The 
nasal  secretions  are  at  first  watery  then  thick.  At  the  first  indica- 
tion of  this  disease  steps  should  be  taken  to  segregate  the  sick  fWni 
the  healthy  animals.  If  it  is  necessary  that  one  keeper  care  for  both 
the  sick  and  the  healthy,  he  should  change  his  clothes  and  disinfect 
his  hands  before  attending  the  latter.  Cit  )0*^lc 
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It  is  better  to  kiU  rabbits  having  snuffles  and  to  bum  or  deeply 
bury  the  carcasses  than  to  risk  their  spreading  the  disease  through  a 
rabbitrj-.  It  should  be  remembered,  however,  that  the  early  symp- 
toms of  the  disease  are  much  like  those  of  a  common  cold,  and  while 
rabbits  having  these  symptoms  should  he  isolated  immediately,  ex- 
treme measures  should  not  be  taken  while  there  is  any  doubt  as  to 
the  identity  of  the  disease. 

Affected  animals  should  always  be  placed  in  dry,  well-lighted,  and 
well-ventilated  hutches,  yet  where  they  will  be  protected  from  sud- 
den changes  of  temperature.  They  should  be  fed  with  care ;  dusty 
hay  should  especially  be  avoided.  Every  possible  precaution  should 
be  taken  to  keep  the  hutch  clean  and  the  feed  and  water  dishes  steriU 
ized.  If  the  malady  turns  out  to  be  only  a  cold  the  animals  that  have 
been  affected  may  be  returned  to  their  regular  quarters  when  fully 
recovered.  Hutches  and  buildings  occupied  by  rabbits  having  snuf- 
fles nmst  he  thoroughly  cleaned  and  disinfected. 

SOSB  BYES. 

Young  rabbits  are  sometimes  affected  with  sore  eyes,  a  disease  due 
entirely  to  insanitary  conditions,  and  not  found  in  clean,  well-venti- 
lated hutches.  When  adverse  conditions  are  removed,  it  can  be 
cured  by  using  a  solution  made  by  dissolving  1  teaspoonful  of  boracie 
acid  in  1  gill  of  boiling  water,  applied  cold.  Young  rabbits  should 
be  inspected  daily,  and  the  boracie  acid  solution  applied  with  a  small 
swab  of  sterilized  cotton  at  the  first  appearance  of  pus  in  their  eyes. 

SORB  HOCKS. 

Sore  hocks  may  be  cured  by  treatment  with  a  1  per  cent  solution 
of  cresol,  camphorated  oil,  or  iodoform,  and  by  keeping  the  affected 
animal  on  clean  dry  earth,  sawdust,  or  straw  until  the  sores  are 
healed.  This  treatment  is  suitable  for  other  sores  and  also  for 
wounds.  The  hind  feet  of  rabbits  kept  on  hard  floors  should  be 
examined  once  a  week.  If  they  beccmie  bare,  the  soles  should  be 
greased  daily  with  carbolated  oil,  petrolatum,  or  mutton  tallow  to 
prevent  sores. 

VBNT  DISBASB. 

Ah  infectious  disease  of  the  external  genital  organs,  known  as 
rent  disease,  may  be  recognized  by  a  swelling  of  the  affected  parts 
and  a  discharge  of  mucus.  Rabbits  having  this  disease  should  be 
isolated  in  clean,  dry  hiitehes  and  treated  until  cured  by  bathing 
with  a  2  per  cent  solution  of  copper  sulphate  or  by  applying  zinc 
ointment  or  mercurial  ointment. 
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WARBLES.    ' 

Wild  rabbits  are  often  found  having  short,  thick  grubs  between  the 
skin  and  the  flesh  beneath.  Occasionally  tliese  parasites  are  found 
in  domesticated  rabbits.  They  are  the  larval  form  of  a  fly  related  to 
the  flies  producing  warbles  in  cattle,  bots  in  horses,  and  screw  worms 
in  sheep.  They  may  be  removed  by  slijrhtly  enlarging  their  open- 
ings in  the  rabbit's  skin  with  a  sterilized  knife  and  drawing  them 
out  with  forceps.  The  cavity  should  then  be  treated  with  a  1  per 
cent  solution  of  cresol. 

ORGANIZATION. 

Progress  in  all  lines  of  industry  depends  very  largely  upon  con- 
certed action.  Thus,  organized  clubs  and  associations  of  breeders 
of  all  kinds  of  animals  have  been  formed  which  enable  the  members 
to  hold  exhibitions  and  public  discussions,  to  support  periodical 
literature  devoted  to  their  interests,  and  to  obtain  for  neighborhood 
use  breeding  animals  of  a  better  grade  than  the  average  breeder  is 
willing  to  buy  alone.  A  progressive  breeders'  associatioD-not  only 
helps  its  members  and  other  breeders  connected  with  it,  but  encour- 
ages other  people  to  enter  the  industry. 

Babbit  producers,  appreciating  these  advantages  of  oi^nization, 
hare  been  quick  to  form  local  and  State  clubs,  which  are  usually 
affiliated  with  a  national  association.  Such  organizations  are  de- 
veloping rapidly  throughout  the  country  and  are  helpful  in  foster- 
ing this  growing  industry. 

The  formation  of  boys'  and  girls'  rabbit  clubs  also  is  encouraged 
by  the  United  States  Department  of  Agriculture  through  its  State, 
county,  and  local  leaders.  By  this  means  the  members  are  furnished 
instruction,  their  work  is  supervised,  and  information  regarding 
breeding  stock  is  given  them.  Local  club  leaders  keep  in  touch  with 
the  members  and  advise  them  as  to  improved  methods  for  all 
branches  of  their  work.  Members  keep  an  account  of  expoises  and 
income,  and  their  reports  at  the  end  of  each  year  are  mutually  help- 
ful. 

Continued  education  of  the  public  as  to  the  delicacy  of  rabbit 
meat,  supplemented  by  information  on  the  best  methods  of  breeding 
and  raising  rabbits,  marketing  the  meat,  and  disposing  of  the  fur  as 
a  by-product,  is  all  that  is  needed  to  establish  rabbit  raising 'as  a 
flourishing  industry. 

mt  of  Acrlmiltan,  IVHklBKtom,  U.  C»  t*r 
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PUBLICATIONS  OF  THE   UNITED    STATES    DEPARTMENT    OF 
AGRICULTURE  RELATING  TO  FUR-BEARING  ANIMALS. 

AVAILABLE  FOB  FREB  DISTRIBUTION  BT  THE  DEPARTHBNT. 

The  Commoti  Mole  of  EB»tern  United  States.     (Farmers'  Bulletin  583.) 

Et-oDomlc  Value  of  North  American  Skunks.     (Farmers'  Bulletin  587.) 

riie  Domesticated  Silver  Fox.     (Farmers'  Bulletin  795.) 

rrapping  Moles  and  Utilizing  Their  Skins.     (Farmers'  Bulletin  832.) 

rhe  Muskrat  as  a  Fur  Bearer.    (Farmers'  Bulletin  866.) 

Lnws  Relating  to  Fur-bearing  Animals.     (Annual  puhlicatlon,  that  for  1910. 

Farmers'  Bulletin  1079.) 
^■u^  Fanning  as  a  Side  Line.     (Yearbook  Separate  693.) 
TruppInK  on  the  Farm.     (Yearbook  Separate  823.) 


IVer  Farming  in  the  United  States.     (Farmers'  Bulletlu  330.)     Price,  5  cents. 
Raising  Deer  and  Other  Large  Game  Animals  in  the  United  States.     (Biological 
Survey  Bulletin  36.)     Price,  15  cents. 
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DURING  the  winter  of  1917  and  1918  approxi- 
mately 75  per  cent  of  all  cars  prepared  to  pro- 
tect potato  shipments  from  cold  during  the  winter 
months  were  either  lined  or  loaded  incorrectly. 

Protection  from  cold  depends  largely  upon  a  con- 
slant  current  of  warm  air  from  the  heater  directly 
to  the  ceiling,  spreading  hetween  the  ceiling  and  (he 
top  potatoes,  thence  through  openings  at  the  oppo- 
site end  of  the  load  down  to  the  space  beneath  the 
false  floor,  and  from  there  under  the  false  floor  to 
the  heater  again. 

This  bulletin,  which  is  a  revision  of  Markets  Docu- 
ment 17,  Lining  and  Loading  Cars  of  Potatoes  for 
Protection  from  Cold,  explains  successful  methods 
of  lining  and  loading  potatoes  in  box  cars,  produce 
cars,  refrigerator  cars,  and  heater  cars. 


ConUibutioa  from  the  Bureaus  of  Markets  . 

GEOncB  LIVINGSTON,  Acliiw  ChM 

WaahlngUHi.n.  C.  FabmUT.  ItM 
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PROTECTION  OF  POTATOES  FROM  COLD  IN  TRANSIT- 
LINING  AND  LOADING  CARS. 


THESE  RECOMMENDATIONS  for  lining  and  loading  po- 
tato cars  for  protection  of  the  shipments  against  cold  are 
based  apon  commercial  practices  and  the  results  of  tests  and  in- 
spections made  by  the  Bureau  of  Markets  of  the  United  States 
Department  of  Agriculture.  These  were  supplemented  by  confer- 
ences with  uitLuy  shippers,  loaders,  and  railroad  officials  at  ship- 
ping points  in  Maine,  New  York,  Michigan,  Wiscon^n,  and  Minne- 
sota, and  at  the  markets  of  Philadelphia,  New  York,  Chicago,  and 
elsewhere.  The  principles  here  involved  apply  equally  to  cars  from 
other  shipping  districts.  The  specific  lining  and  loading  directions, 
however,  were  designed  primarily  for  cars  with  a  heater  in  the  door- 
way unle^  otherwise  specified. 

The  investigations  will  be  continued  and  supplemental  recom- 
mendations rteulting  from  them  may  be  added  from  time  to  time. 

PRESENT  CONDITIONS  UNSATISFACTORY. 

Of  400  cars  of  northern  potatoes  examined  by  Department  repre- 
sentatives during  December,  1917,  and  January,  February,  and 
March,  1918,  approximately  one-fourth  were  lined  and  loaded  cor- 
rectly. That  is  to  say,  only  one  in  every  four  was  so  lined  and  loaded 
that  the  heater  could  properly  protect  the  car  even  under  ideal 
firing  conditions.  In  the  remaining  three- fourths,  there  was  always 
the  danger  of  overheating  the  potatoes  at  the  top  of  the  load,  and  at 
the  same  time  allowing  the  potatoes  at  the  floor  to  freeze. 

THE  BASIC  PRINCIPLE. 

When  the  cars  are  being  prepared  wi(h  linings  and  heaters  for 
protection  against  freezing,  it  is  important  to  remember  that  warm 
air  weighs  less  than  cool  air.  Warm  air  from  the  heater,  therefore, 
rises  directly  to  the  ceiling  over  the  heater  and  there  flows  and 
spreads  out  along  the  ceiling  much  as  water  poured  into  a  long,  flat 
pan  flows  and  spreads  over  the  bottom.  If  the  warm  air  is  not 
allowed  to  get  down  to  the  floor,  it  will  pile  up  between  the  pota- 
toes and  the  ceiling,  and  the  top  potatoes  will  become  overheated 
and  blackened  at  the  center.    At  the  same  time,  the  warm  air  is 
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a  kept  from  the  floor  of  Uie 

g  car  and  the  potatoes  there 

^  may    freeze.     Figure    1 

a  indicates  the  usual  places 

'  Trhere  the  circulation  is 

^  blocked.     It   is   a    com- 

S  paratively  simple  matter 
for  a  heater  to  furnish 

"  enough  warm  air  to  pro- 

S  tect    a    car    of   potatoes 

I  from  freezing  even  in  se- 

■  vere  weather,  but  it  seems 

S  to  be  difficult  to  have  the 

I  car  lining  built  and  kept 

"l  in    such    condition    that 

^  this  warm  air  can    get 

■3  down  to  the  floor  where 

*  I  it  is  needed. 

H  I  To  accomplish  this,  a 

^ ::  complete  air  passage  the 

£-  full    width    of   the    car 

g,  I  must  be  kept  open  around 

■s  *  the  load,  as  shown  by  the 

S  %  cover  ■  illustration.     The 

■g  ^  following  points,  there- 

I  z  fore,  should  be  borne  in 

"^^  mind:  (1)  The  potatoes 

«  must  not  he  loaded  close 

S  enough  to  the  ceiling  to 

~  block  any  part  of  this 

I  circulation;     (2)     there 

i  must  be   a   large,  unob- 

s  structed  opening  for  the 

I  warm  air  to  pass  down  to 

-  the    floor    after    it    has 

I  spread  the  length  of  the 

I  ceiling  from  the  heater; 

I  and    (3)    the   false   floor 

i-  must   be    so    constructed 

g  that  this  warm  air  can 

B  pass    under    it    at    all 

I  points  back  to  the  heat«r 

"  again.     This  circulation 

£  is  slow  and  labored  and 
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is  limited  by  the  smallest  opening  in  the  space  provided  around 
the  load,  just  as  the  effectiveness  of  a  chimney  is  limited  by  the 
narrowest  place  in  the  flue.  If  the  chimney  flue  is  partially  blocked 
by  soot,  the  fire  below  will  not  draw  well.  Likewise,  if  the  space 
around  the  load  is  partially  blocked  by  the  potatoes  themselves, 
or  by  boards,  shavings,  or  straw,  the  warm  air  will  not  circulate 
as  it  should.  Shippers  can  not  make  this  point  too  clear  to  the 
employees  who  line  and  load  their  cars. 

The  following  recommendations  outline  satisfactory  methods  of 
lining  and  loading  the  principal  types  of  cars  for  the  protection 
from  cold  of  potatoes  in  transit. 


RODGH    ESTIMATE    OK    LUMBEll    AND    PAPKII    KEQUIRED. 

Following  is  an  estimate  of  the  Imiiber  and  paper  needed  to  line 
an  8  by  8  foot  6  inch  by  36  foot  car  with  doors  5  feet  wide : 

13  pieces,  2  by  4  Inches  by  14  feet  long. 

8  pieces,  2  by  6  Inches  by  16  feet  long, 

1,300  square  feet  of  l-lnch  lumber,  16  feet  long. 

2,250  square  feet  of  buUdlug  paper. 
Saw  the  13  pieces  of  2  by  4  inches  by  14  feet  into  26  pieces,  2  by 
4  inches  by  7  feet.  Saw  6  inches  off  the  length  of  eacli  of  the  8 
pieces,  2  by  6  inches  by  16  feet.  Saw  enough  of  the  16-foot  boards 
1  inch  thick  into  S-foot  lengths  to  make  a  total  width  of  57  feet  of 
8-foot  boards. 

Saw  enough  of  the  16-foot  boards  1  inch  thick  into  6-foot  lengths 
to  make  a  total  width  of  4  feet.  This  will  leave  a  few  4- foot  lengths. 
Saw  1  foot  off  the  remaining  16-foot  boards,  leaving  them  15  feet 
long. 

METHOD  OK   IJMXG. 

1.  Paper  or  board  over  all  broken  places,  loose  joints,  and  any 
ventilators  or  unnecessary  opening  in  the  car  floor,  walls,  and  ceil- 
ing. 

2.  Paper  the  inside  of  the  car  ceiling,  walls,  and  floor  as  illus- 
trated in  figure  2.  All  seams  should  lap  not  less  than  4  inches.  All 
seams  on  the  walls  should  be  lathed,  as  well  as  those  on  the  ceiling 
when  it  is  possible  to  do  so.  The  paper  on  the  ceiling  should  be  held 
in  place  with  laths  nailed  to  the  roof  supports  or  to  a  light  super- 
structure built  in  when  there  is  nothing  suitable  already  installed. 
Paper  should  be  carefully  folded  over  all  comers  and  lines  where 
the  floor  and  walls  join. 

Close  consideration  of  the  principles  invohed  in  papering  the 
ceilings  of  box  cars  makes  its  purpose  and  fundamental  value  clear. 
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la  the  first  place,  box  cars  are  seldom  tight  around  the  eavee  and 
the  warm  air  leaks  out  before  it  can  pass  from  the  ceiling  to  the 
ends  of  the  car.  It  is  an  established  fact,  also,  that  the  greater  the 
difference  in  the  temperature  of  two  adjacent  bodies  the  man 
rapid  the  loss  of  heat  from  the  warmer  body  will  be.  This  means 
that  the  warmth  of  the  air  in  the  car  will  he  lost  more  rapidly  at 
the  ceiling  than  at  the  floor.  This  statement  does  not  imply  that  the 
air  temperature  near  the  ceiling  would  become  colder  than  that  at 
the  floor,  but  that  the  rate  of  loss  of  heat  at  the  ceiling  is  greater. 
Inasmuch  as  we  ai'e  dependent  on  the  warm  air  at  the  ceiling, 
which  later  passes  down  the  false  end  walls  and  then  under  the 
false  floor,  for  keeping  the  potatoes  warm  at  the  floor,  it  is  of  vital 
importance  that  reasonable  precautions  be  used  to  prevent  the  loss 
of  heat. 
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Fio.  S. — Tbr  raise  end  *r>ll  itaddlug  blocked  oat  tnm  tbe  «Dd  ot  the  nr. 


8.  Nail  9  blcK-ks  about  2  by  4  by  6  inches  each  to  each  end  wall  as 
illustrated  in  figure  3,  so  that  when  the  studding  is  nailed  to  them 
it  will  leave  a  clear  6-inch  space. 


Pia.  4.— Psiie  end  wbU  atnddlDg  Id  pl«ce. 

4.  Nail  3  of  the  2  by  4  inch  by  7  feet  pieces  to  the  blocks  as  illus- 
ti'Bted  in  figure  4.  This  will  make  a  6-inch  space  between  the  car 
end  wall  and  the  false  end  wall. 
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[nlse  Bide  side  wall  atuddlDE  (rom  the  side  ot  tbe  au'. 


0.  Nail  10  blocks  about  2  by  4  by  6  inches  each  to  each  side  of  the 
car  between  the  door  and  each  end,  as  illustrated  in  figures  5  and  5a. 
The  upper  row  should  be  nailed  with  the  1  by  6  inch  surface  against 
the  car,  and  the  lower  row  with  the  2  by  6  inch  surface  against  the 


False  Bide  wall  atnddliiK  In 


G.  Nail  5  of  the  2  by  4  inch  by  7  feet  pieces  to  the  blocks  as  illus- 
trated in  figure  6.  This  will  make  a  4-inch  space  between  the  false 
side  wall  and  the  car  side  wall  at  the  top  row  of  blocks,  and  a  6-incL 
space  at  the  bottom  row. 
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Via.  T. — False  floor  stringers  and  blocki  In  place 

7.  Nail  4  of  the  2  by  6  inches  by  15  feet  6  inches  pieces  to  the  floor 
in  eacii  end  of  the  car  for  stringers  to  support  the  false  floor, 
as  illustrated  in  figure  7.  This  will  make  a  6-inch  space  between 
the  car  floor  and  the  false  floor.  Make  certain  that  one  end  of  the 
studding  is  tight  against  the  end  wall  of  the  car. 

8.  Spike  2  by  4  by  4  inch  blocks  securely  to  the  car  floor  at  the 
end  of  each  stringer  as  in  figure  7.  Caution. — Do  not  run  a  strip 
across  the  ends  of  the  stringers  from  side  to  side  of  the  car.  This 
is  a  very  common  cause  of  uneven  heating,  as  it  blocks  a  large  por- 
tion of  the  warm-air  circulation. 

146491''— 20— Bull.  1091 2 
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Fin.  8.— First  Iftjer  of  fntac  etti  wall  boariU. 

9.  Nail  8-foot  lengths  of  the  1-inch  boards  to  the  studding  at  the 
end  of  the  car.  (Fig,  8.)  These  boards  should  form  a  solid,  tight 
false  wall  from  the  floor  stringers  to  the  top  of  the  studding. 
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—First  layer  of  false  floor  boards. 


10.  Nail  8-foot  lengths  of  the  1-inch  boards  to  the  false  floor 
stringers.  (Fig.  9.)  These  boards  should  form  a  solid,  tight  floor 
from  the  false  end  ^^'all  to  the  end  of  the  stringers. 
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flQ,  10. — Firtt  la;er  of  tnliw  BidP  wall  bosrdi. 

11.  Nail  15-foot  lengths  of  the  1-inch  boards  to  the  false  side 
wall  studding.  (Fig.  10.)  These  boards  should  form  a  solid,  tight, 
false  wall  from  the  false  floor  to  the  top  of  the  studding. 


,,  Google 


Protection  of  Potatoes  from  Cold  in  Transit. 


Fig.  11. — Layer  of  paper  over  drat  lajer  o(  falw  flODF,  side  and  tod  walla. 

12.  Paper  the  inside  of  the  lining  over  the  false  floor  and  walls, 
lapping  all  seams  4  inches  or  more  and  carefully  folding  paper  over 
all  comers  and  lines  where  the  false  floor  and  false  walls  meet. 
Lath  all  seams  on  the  false  walls  that  come  above  the  second  layer 
of  boards  specified  in  paragraphs  13  and  15, 

13.  Nail  8-foot  lengths  of  the  1-inch  boards  to  the  false  end  walls, 
making  a  tight  second  layer  of  boards  from  the  false  floor  up  30 
inches.     (Fig.  12.) 

14.  Nail  15-foot  lengths  of  the  1-inch  boards  on  the  false  floor, 
making  a  tight  second  layer  of  boards.     (Fig.  12.) 


,,  Google 


Farmers'  Bulletin  1091. 


F[G.  12. — S(K:oDd  layer  of  false  floor,  side  and  End  wall  boarda. 

15.  Nail  15-foot  lengths  of  the  1-inch  boards  to  the  false  side  walls, 
making  a  tight  second  layer  of  boards  from  the  false  floor  up  30 
inches.     (Fig.  12.) 

16.  Build  in  the  fire  door  with  the  remaining  8  foot  and  4  foot 
lengths,  making  sure  that  all  joints  are  tight  and  that  the  opening 
for  the  stovepipe  fits  closely.  If  the  outside  temperature  is  freezing, 
it  is  often  better  that  the  fire  door  be  put  in  and  the  stove  set  up 
before  the  false  walls  are  installed,  so  that  the  car  may  be  heated 
while  the  men  are  at  work. 

17.  Set  up  the  stove  in  the  doorway,  fastening  it  securely  to  Uie 
floor.  Wire  the  stovepipe  carefully  in  place.  The  regulations  of  each 
railroad  should  be  followed  in  this  i-espect. 
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18.  Heat  the  car  for  at  least  six  hours  directly  befoi-e  loading  it 
and  longer  if  possible  when  the  outside  temperature  and  boards  of  the 
lining  are  extremely  cold.  When  exceptionally  warm  weather  condi- 
tions prevail,  this  is  not  always  necessary. 

19.  In  loading  sacked  potatoes  they  should  be  placed  somewhat  as 
indicated  by  the  ilustration  on  the  cover.  At  no  place  should  the 
sacks  in  any  portion  of  the  load  come  closer  than  8  inches  to  the 
ceiling  when  loaded. 


20.  In  loading  bulk  potatoes  build  up  the  bulkhead  at  the  door- 
way- (Fig.  13)  as  necessary.  The  bulkheads  should  be  made  of  good 
1-inch  boards,  or  heavier,  so  cut  that  they  will  fit  and  may  be  nailed 
behind  2  hy  4-inch  uprights  nailed  to  each  false  side  wall  and  a 
4  by  4-inch  upright  at  the  center.  The  center  uprights  of  the  bulk- 
head should  be  braced  apart  with  not  less  than  two  pieces  of  4  by  4- 
inch  driven  in  place  and  well  nailed  (Fig.  13a). 
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Fia,  14. — wind  boards  to  keep  out 


21.  y&il  the  6-foot  lengths  of  l-incti  boards  across  e&ch  door,  mak- 
ing a  solid  partition  from  the  door  sill  up  to  24  inches  (Fig.  14). 
Before  the  car  is  shipped  it  is  well  to  Ell  the  space  befween  the 
partition  and  the  car  door  with  sawdust  or  other  filler  when  it  is 
not  necessary  to  open  the  car  door  in  transit.  This  will  tend  to  keep 
out  cold  winds. 

22.  Frozen  fuel  should  not  be  loaded  into  a  car  when  it  is  possible 
to  avoid  it.  'Sever  allow  frozen  fuel  to  rest  in  direct  contact  with 
any  potatoes.  Load  the  fuel  in  such  a  manner  that  it  will  not  block 
any  of  the  circulation  from  beneath  the  false  floor.  This  may  re- 
quire the  use  of  boards  laid  across  the  floor  in  front  of  the  doorway 
with  the  ends  resting  on  the  false  floors.  Supply  abundant  fuel  for 
the  trip. 

23.  Paper  around  the  doors  and  fire  board  except  where  it  will 
hinder  the  fireman  from  entering  the  car. 

PRODUCE  CARS  AND  CERTAIN  OTHER  INSULATED  CARS  TN 
WHICH  FALSE  END  WALLS  ARE  NECESSARY.' 

Because  of  the  irregularity  in  the  dimensions  of  cars  of  this  type, 
it  is  impossible  to  give  estimates  for  lumber  required  for  use  in  all 
cars.    The  following  recommendations  are  made : 

1.  All  ventilator  openings,  broken  places,  loose  joints,  drain 
trenches  or  runways  along  the  floor,  drain  pipes,  etc,  should  be  care- 
fully plugged  or  otherwise  boarded  or  papered  over. 

<  TbiB  iDcludcB  all  loaalaled  can  provided  wltb  Debt  doori  but  Dot  equipped  wltb  eid 
Ice  bunken,  nod  also  rrCrlgerator  cars  wltb  eai  Ire  buDkera,  wblcb  eipertmce  baa  ahowii 
to  bp  proTlded  wltb  w  little  InaulatlOD  tbat  In  tbe  aplnloD  o(  tbe  shipper.  It  la  D 
to  paper  over  tbe  TeotllatloD  openlDis  tbroush  tbe  balkheailB. 
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Pia.  IB- — Paper  the  floor  and  tfap  ildP  and  end  walli  of  prodnce  can  up  24  InchM.  In 
refrigerator  cars,  aa  provided  for  Id  paragraph  'J  on  page  2i,  rbe  papi>r  sboutd  not 
citcsd  up  tbe  end  walla. 

2.  Paper  the  car  floor  and  walls  to  a  height  of  24  inches.  Lap  the 
seams  not  less  than  4  inches.  The  paper  on  the  walls  sliould  be  held 
in  place  with  lath  and  should  be  carefully  folded  over  all  corners 
and  lines  where  the  floor  and  walls  join  (Sg.  15). 

3.  Nail '  9  blocks,  2  by  4  by  6  inch  each,  to  each  of  the  end  walls 
as  illustrated  in  figure  3,  so  that  when  the  studding  is  nailed  to  them 
it  will  leave  a  clear  6-inch  space. 

3,  Nail '  3  pieces  of  2  by  4  inch  studding  to  the  blocks  as  illustrated 
in  Bgure  4.  This  will  make  a  6-inch  space  between  the  car  end  wall 
and  the  false  end  wall.  The  studding  should  extend  from  the  floor 
to  about  8  inches  from  the  ceiling. 

'  H"^  footDote  at  iMltom  of  page  33  UDder  paregrapb  3  deacrlblng  the  mplbod  of  prepar- 
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&.  Nail  four  pieces  of  2  by  6  inch  studding  to  the  floor  in  each  aid 
of  the  car  for  stringers  to  support  the  false  floor,  as  illustrated  is 
figure  7.  This  will  make  a  6-inch  space  between  the  car  floor  and 
the  false  floor.  Make  certain  that  one  end  of  the  studding  is  ti^t 
against  the  car  end  wall.  The  stringers  should  extend  fnan  the  end 
wall  of  the  car  to  about  even  with  the  doorposts. 

C.  Nail  2  by  4  by  4  inch  blocks  securely  to  the  car  floor  at  the  end  of 
fnclt  stringer  (Gg.  16),  or  nail  2  by  4's  running  lengthwise  of  ttw 
(•«r  wross  the  doorway,  the  ends  fitting  tightly  between  two  or  more 
pairs  of  the  false  floor  stringers  (figs.  17  and  18).  Caution. — ^Do  not 
run  a  strip  across  the  ends  of  the  stringers  from  side  to  side  of  tlw 
car.  This  is  »  ^-ery  common  cause  of  uneven  heating,  as  it  blocks  t 
\%t\fit  |K>rtion  of  the  warm  air  circulation. 


\x  »  ^i  ,^.^^:v:>^-  ;iKs*-Jc.ia^at  Iheemdof  thecar  (fig.l6)- 
t'S*^-  ,\,s«  .  ^  ^v.  ,;  i^.c«  a  siC;»,  i^t  falsF  w«U  from  the  floor 
«  •  !i>-'v  to  ;S(  t.-^^  ,'*  tlw  $tai.r.:^  »»a  ^Mold  extend  to  about  8 
-v-Vvv  \vv»  ,>^(  ,^  .^  :f  li^  r«»«ies  »n>  to  be  dupped  in  balk, 
*  ^  ^  *^  .y«  f?c  :  3^:^r  afaivt  the  cw  s^  walls  (fig.  16). 


»V 
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Fig.  it. — Fatse  floor  mpporti   (option   (a)   of  paragnpb  8). 

8.  (o)  Nail  sufficient  1-inch  boards,  or  thicker,  across  the  stringers 
{Gg.  17),  spaced  to  support  the  false  floor;  or  {b)  make  the  false 
floor  entirely  of  one  layer  of  boards  crosswise  on  the  stringers  as 
illustrated  in  figures  16  and  18,  in  which  case  no  space  should  be  left 
between  the  boards.  Cars  already  equipped  with  4-inch  false  floors 
with  stringers  limning  lengthwise  do  not  require,  of  course,  any  ad- 
ditional false  floor. 


Fig.  18. — FalBp  floor  <DptloD  {by  of  partBraph  6). 

9.  If  option  (a)  in  paragraph  8  above  is  used,  nail  lengths  of  IJ 
inch  boards  on  the  supports  (fig.  17),  making  a  tight,  false  floor 
from  the  false  end  waU  to  about  even  with  the  doorposts. 

If  the  potatoes  are  to  be  shipped  in  bulk,  the  false  end  walls  must 
fit  tightly  against  the  car  side  walls  (fig.  16). 

10.  Paper  the  inside  of  the  lining  over  the  false  floor  and  the  side 
walls  to  a  height  of  not  less  than  24  inches,  lapping  all  seams  4 
inches  or  more  and  carefully  folding  paper  over  aU  comers  and 
lines  where  the  false  floor  and  walls  meet. 

11.  Fire  doors  should  be  carefully  fitted  and  made  tight  by  the 
use  of  burlap  or  paper.  It  is  recommended  that  the  door  to  the  left, 
when  facing  the  car  from  the  outside,  be  the  one  to  be  replaced  by 
the  fire  door.  The  fire  door  should  then  be  built  on  the  inside.  This 
will  permit  the  right-hand  door  to  be  opened  and  closed,  and  the  car 
may  be  entered  from  either  side.  If  this  is  done,  it  is  necessary  to 
use  burlap  alonjr  one  side  of  the  fire  door  to  make  a  tight  joint  with 
the  car  door  when  it  is  closed.    If  the  outside  temperature  is  freezing, 
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it  is  often  better  for  tlie  fire  door  to  be  put  in  and  the  stove  set  up 
before  the  false  walls  are  installed,  so  that  the  car  may  be  heated 
■while  the  men  are  at  work. 

12.  Set  up  the  stove  in  the  doorway,  fastening  it  securely  to  the 
fioor.  Wire  the  stovepipe  carefully  in  place.  The  regulations  of 
each  railroad  should  be  followed  in  this  respect. 

13.  Heat  the  car  for  at  least  six  continuous  hours  directly  before 
loading,  and  longer  if  possible  when  the  outside  temperature  and 
boards  of  the  lining  are  extremely  cold.  When  unusually  warm 
weather  conditions  prevail  this  is  not  always  necessary. 


Fio,   19, — BoardB 


14.  The  potatoes  at  the  floor  should  be  loaded  not  less  than  6  inches 
away  from  the  sides  and  ends  of  the  car.  In  hulk  potato  shipments, 
this  may  be  accomplished  by  boards  not  less  than  10  inches  wide  or 
by  racks  placed  at  an  angle  along  the  walls  with  one  edge  nailed  to 
the  false  floor  and  the  other  resting  (not  nailed)  on  the  side  of  the 
car.  (Fig.  19.)  In  sacked  potato  shipments  the  same  method  may 
be  used,  or  the  bottom  layer  of  sacks  may  be  loaded  away  from  the 
sides  and  ends  of  the  car  and  held  in  place  by  the  layers  above.  This 
method  is  illustrated  in  figure  20. 
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Fio.  ao. — Sacked  potatoes  loaded  away  from  the  sides  of  tbe  car  to  prevent  freeilng, 

15.  Load  potatoes  in  ^acks  somewhat  as  indicated  by  tlio  covor 
illustration  and  figure  20.  At  no  place  should  the  sacks  in  any 
portion  of  the  load  come  closer  to  the  ceiling  than  8  inches  when 
loaded. 

16.  In  loading  bulk  potatoes,  build  up  the  bulkheads  at  tbe  door- 
way (fig.  13) ,  as  necessary.  The  bulkheads  shotdd  he  made  of  good 
1-inch  boards,  or  heavier,  so  cut  that  they  will  fit  and  may  be  nailed 
behind  2  by  4  incK  uprights  nailed  to  the  doorposts  and  a  4  by  4 
inch  upright  at  the  center.  The  center  uprighto  of  the  bulkheads 
should  be  braced  apart  with  not  less  than  2  pieces  of  4  by  4  inch 
studding  driven  in  place  and  well  nailed  (fig.  ISn). 
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17.  Frozen  fuel  should  not  be  loaded  into  a  ear  when  it  is  possible 
to  avoid  it.  Never  allow  frozen  fuel  to  rest  in  direct  contact  with 
any  potatoes.  Load  the  fuel  in  such  a  manner  that  it  wiU  not  block 
any  of  the  circulation  from  beneath  the  false  floor.  This  may  re- 
quire the  use  of  boards  laid  across  the  floor  in  front  of  the  doorway 
with  the  ends  resting  on  the  false  floors.  Supply  abundant  fuel  for 
the  trip. 

18.  Paper  around  the  doors  and  fireboard  except  where  it  will  hin- 
der the  fireman  from  entering  the  car. 


REFRIGERATOR  CARS. 

lEXCEFT  AS  PROVIDED  FOR  UNDER  *'  PRODUCE  CARS,  ETC.",  OR  UNDER  "  IN- 
SULATED CARS  SHIPPED  WITHOUT  HEATERS.") 

1.  All  ventilator  openings,  broken  places,  loose  joints,  drain  pipes, 
etc.,  should  be  carefully  plugged  or  otherwise  boarded  or  papered 
over,  except  that  when  oil  heaters  are  used  the  drain  pipes  may  be 
left  open. 

2.  Paper  over  the  Soor  and  side  walls,  but  not  over  the  end  walls, 
to  a  height  of  not  less  than  24  inches  with  heavy  paper  (fig.  15),  ex- 
cept when  prevented  by  permanent  false  floors  which  are  hinged  or 
fastened  to  the  car.  Paper  on  the  side  walls  should  be  held  in  place 
with  lath.  The  sheets  should  lap  not  less  than  4  inches  and  be  folded 
carefully  over  all  comers  and  lines  where  the  floor  and  side  walls 
meet.  In  no  case  should  any  of  the  bunker  bulkhead  openings  be 
papered  over  or  otherwise  blocked,  except  where  false  end  walls 
are  used  as  provided  for  under  "  Produce  care,  etc.",  or  "  Insulated 
care  shipped  without  beaters." 
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Flo.  SI. — Falae  floor  strlDgen  In  place  In  wvll-conitracted  reCrlBerator  car, 

3.  Lay  four  pieces  of  2  by  1  inch  studding  on  the  floor  in  each 
end  of  the  car  for  stringers,  the  2-inch  side  against  the  floor.  (Fig. 
21.)  Do  not  nail  these  to  the  floor.^  The  stringers  should  be  evenly 
spaced  parallel  to  the  sides  of  the  car  with  one  end  tight  against 
the  ice  bunker  bulkheads.  The  two  outside  stringers  at  each  end 
must  be  in  the  same  strafght  line. 

4.  Fit  a  2  by  4-inch  piece  as  a  brace  between  each  of  the  two  sets 
of  stringers  described  in  the  last  sentence  of  paragraph  8.  (Figs. 
17,  18,  and  21.)  These  braces  should  be  laid  with  the  4-inch  side 
flat  on  the  floor-and  the  ends  securely  toe-nailed  to  the  stringers.  Do 
not  nail  these  to  the  floor. 

5.  Nail  good  1-inch  boards,  or  heavier,  across  the  stringers,  mak- 
ing a  solid  false  floor  from  the  door  posts  to  within  6  inches  of  the 
ice-bunker  bulkheads.  (Fig.  18.)  It  is  important  that  this  6-inch 
space  between  the  ends  of  the  false  floors  And  the  bulkheads  be  left. 
This  is  shown  in  figure  22.  Each  board  must  be  well  nailed  to  all 
four  stringers  to  keep  them  from  turning  on  side.  At  least  occa- 
sional boards  must  extend  to  each  side  wall  to  keep  the  false  floor 
from  shifting  sidewise. 

^The  new   refrlgw«tiir-car  equipment  of  the  conntrj   U  of  gwiCTBlly  very. good   con- 

■tractlon  ana  well  Iniulated.  DrlTlng  nails  tlirough  the  car  Boots,  walls,  or  celllnei 
destroys  the  Insulation.  Such  practices  can  not  be  condemned  too  severely,  A  hlgb-grade 
refrigerator  oar  represents  a  large  Initial  and  upkeep  coHt,  and  It  transports  perishable 
produce  of  a  mnch  greater  value  annniilly.  The  carriers  and  shippers  must  cooperato 
to  save  this  blKh-grade  equipment.    The  obll^tlon  la  matual  and  Is  a  moral  one. 
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6.  Fire  doors  shall  be  carefully  Stted  and  iimde  tight  by  the  use 
of  burlap  or  paper.  It  is  recommended  that  the  door  to  the  left, 
when  facing  the  car  from  the  outside,  be  the  one  to  be  replaced  by 
the  fire  door.  Tlie  fire  door  should  then  be  built  on  the  inside. 
This  will  permit  of  opening  and  closing  the  right-hand  door,  and 
the  car  may  be  entered  from  either  side.  If  (his  is  done,  it  is  neces- 
sary to  use  burlap  along  one  side  of  the  fire  door  to  make  a  tigi* 
joint  with  the  car  door  when  it  is  closed.  If  the  outside  temper- 
ature is  freezing,  it  is  often  better  that  the  fire  door  be  put  in  and 
the  stove  set  up  before  the  false  walls  are  installed,  so  that  the  car 
may  be  heated  while  the  men  are  at  work. 

7.  Set  up  the  stove  in  the  dorway,  fastening  it  securely  to  the 
floor.  Wire  the  stovepipe  carefully  .in  place.  The  regulations  of 
each  railroad  should  be  followed  in  this  respect, 

8.  Heat  the  car  for  at  least  six  continuous  hours  directly  before 
loading,  and  longer  if  possible  when  the  outside  temperature  and 
boards  of  the  lining  are  extremely  cold.  Wlien- unusually  warm 
weather  conditions  prevail,  this  is  not  always  necessary. 


9.  The  potatoes  at  the  floor  should  be  loaded  not  less  thao  6 
inches  away  from  the  sides  and  ends  of  the  car.  In  bulk  potato  ship- 
ments this  may  be  accomplished  by  boards  not  less  than  10  inches 
wide,  or  by  racks  placed  at  an  angle  along  the  walls  with  one  edge 
nailed  to  the  false  floor  and  tlie  other  resting  (not  nailed)  on  the  side 
of  the  car.  (Fig.  19.)  In  sacked  potato  shipments  the  same  method 
may  be  used,  or  the  bottom  layer  of  sacks  may  be  loaded  away  from 
the  sides  and  ends  of  the  car  and  held  in  place  by  the  layers  above. 
This  method  is  illustrated  in  figure  20.    Caution. — Where  boards  are 
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used  to  give  this  protection  at  the  bulkheads,  care  must  be  taken  to 
leave  the  opening  for  ventilation  4  inches  in  the  clear  from  the 
bunker  through  the  ventilation  opening  and  under  the  false  floor. 
(Fig.  22.) 

10.  Ix^d  potatoes  in  sacks  somewhat  as  indicated  by  the  cover 
illustration  and  figure  20.  At  no  place  should  the  sacks  in  any  por- 
tion of  the  load  come  closer  to  the  ceiling  than  8  inches  when 
loaded. 

11.  IxMid  bulk  potatoes,  building  up  the  bulkheads  at  the  door- 
way (fig.  13)  as  necessary.  The  bulkheads  should  be  made  of  good 
1-inch  boards,  or  heavier,  so  cut  that  thej  will  fit  and  miiy  be  nailed 
behind  2  by  4  inch  uprights  nailed  to  the  doorposts  and  a  4  by  4 
inch  upright  at  the  center.  The  center  uprights  of  the  bulkheads 
should  be  braced  apart  with  not  less  than  two  pieces  of  4  by  4  inch, 
driven  in  place  and  well  nailed.    (Fig.  18a.) 

12.  Frozen  fuel  should  not  be  loaded  into  a  car  when  it  is  pos- 
sible to  avoid  it.  Never  allow  frozen  fuel  to  rest  in  direct  contact 
with  any  potatoes.  I^oad  the  fuel  in  such  a  manner  that  it  will  not 
block  any  of  the  circulation  from  beneath  the  false  floor.  This  may 
require  the  use  of  boards  laid  across  the  floor  in  front  of  the  doorway 
with  the  ends  resting  on  the  false  floors.  Supply  abundant  fuel  for 
the  trip. 

13.  Papei-  around  the  doors  and  fire  board  except  where  it  will 
hinder  the  fireman  from  entering  the  car. 


INSULATED  CABS  SHIPPED  WITHOUT  HEATERS. 

Comparatively  short-haul  potato  shipments  without  the  use  of 
heaters  are  made  in  certain  sections.  This  method  should  be  adopted 
only  in  high-grade  refrigerator  cars  in  good  condition. 

The  cars  should  be  prepared  ns  are  refrigerator  cars,  except  for 
the  heater  and  fuel.  If  there  is  any  possibility  that  the  car  may  have 
to  be  heated  later,  the  space  beneath  the  false  floor  should  be  kept 
clear  from  all  obstructions  and  the  ventilation  openings  through  the 
ice-bunker  bulkheads  should  not  be  papered  over. 

In  addition  to  these  precautions  the  following  recommendations 
are  made : 

1.  Heat  the  car  for  a  period  of  not  less  than  12  hours  directly 
before  loading,  except  when  unusually  warm  weather  conditions  pre- 
vail. 
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2.  Use  not  less  than  two  heavy  layei-s  of  straw  with  alternate 
layers  of  building  paper  for  added  insulation  between  the  potntoes 
and  the  false  floor  and  between  the  potatoes  and  car  wails, 

3.  Ship  potatoes  in  this  way  only  when  favorable  temperature  and 
weather  conditions  prevail. 


CARS  WITH  HEATERS  PERMANENTLY  INSTALLED. 

Certain  of  the  heater  cars  in  use  protect  potato  shipments  from  the 
cold  quite  satisfactorily.  It  is  expected  ttiat  the  future  will  bring 
great  improvements  in  this  class  of  railway  equipment. 

Heaters  permanently  installed  as  a  part  of  the  car  equipment  can 
have  the  decided  advantage  of  applying  the  heated  air  from  beneath 
the  car  directly  to  the  space  beneath  the  false  floor  where  It  is  needed, 
while  with  the  temporary  heaters  in  use  the  heated  air  must  first  pass 
to  the  ceiling  before  circulating  down  to  the  floor.  These  cars  come 
with  false  floors  and  walls  installed  and  are  ready  for  loading.  At 
the  present  time  their  use  for  potatoes  in  the  United  States  is  re- 
stricted mostly  to  shipments,  from  Maine,  Wisconsin,  Minnesota, 
North  Dakota,  and  Washington. 

Approximately  the  same  rules  should  be  used  in  loading  these  cars 
as  in  loading  refrigerator  cars. 


CAR-LOADING  DOCUMENTS  OF  THE  U.  S.  BUREAU  OF  MARKETS. 

Factors  lu  Transportation  of  Strnwberrtes  from  the  Ozurk  negli>n.  lltnrketa 
Doc.  8. 

Loading  and  Transporting  Western  Cantaloupes.    Markets  Doc.  10. 

Heavy  Londlng  of  Freight  Cars  in  the  Triinsportatlon  of  Northwestern 
Apples.    Markets  Doc.  13. 

Loading  American  Grapes.     Markets  Doc.  14. 

Bandllng  and  Loading  Southern  New  Potatoes.    Farmers'  Bulletin  1050. 

Copies  of  these  documents  may  be  bad  as  long  us  available  supplj'  lasts  by 
application  to  the  Division  of  rubllcatlons,  United  States  Department  of  Agri- 
culture, WusblDgton,  D.  G. 
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PREVENT  FREEZING  OF 
POTATODi'  IN   TRAN5IT 

Lino   and    Load    Potato    Cars  to  Give 
Completo  Air  Circulation  Around  tho  Load 


This  didgram  ahtms  Iha  prcip»r     f    Varm  air  circulation  in  a  Car 
way  to  load  a  car  of  polatoos    1     proporly   loaded  and  linod 

Kopp  Oirculalion  Cloar  at  Evory  Point 
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RICE  produces  its  largest  yields  on  clay  soils  that 
are  not  too  deficient  in  organic  matter.  The 
land  selected  for  rice  culture  should  lie  in  level 
tracts  that  can  be  cheaply  drained. 

The  crop  requires  an  abundant  and  always  avail- 
able supply  of  iresh  water,  and  to  obtain  good  yields 
of  high-grade  rice  ample  drainage  facilities  must  be 
provided. 

The  surface  soil  of  the  seed  bed  should  be  loose 
and  finely  pulverized  to  a  depth  of  at  least  2  inches. 

The  field  levees  should  be  low,  broad,  and  perma- 
nent and  constructed  on  contour  lines  at  distances 
which  will  hold  the  water  at  an  average  depth  of  5 
inches.  They  also  should  be  seeded  to  rice.  This 
will  increase  the  cultivated  area  and  leave  no  uncul- 
tivated strips  in  the  field  for  the  growth  of  weeds. 

The  harvested  rice  should  be  put  into  strongly 
built  shocks  that  should  be  well  capped  to  protect 
the  grain  from  the  sun  as  well  as  from  the  rain. 
Thrashing  should  not  be  done  until  the  rice  has 
remained  in  the  shock  for  at  least  two  weeks. 


Contribution  from  ttte  Bureau  at  Plant  Industry 

WH.  A.  TAYLOR,  ChkJ 
WuhiDctoD.  D.  C.  Fsbnury.  19m 
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prahue  rice  culture  in  the  united  states. 

Chaki«8  R  Ch  ah  bubs, 
Agmvimitt  in  Charge  of  Rice  InvetHgatiotu,  Offlce  of  Cereal  Invettiffotion*. 
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THE  RICE  PRAIRIES. 


THE  PRINCIPAL  KICE  REGION  of  the  United  States  lies  OD 
the  Gulf  coastal  plain,  where  there  are  broad,  level  prairies  ex- 
tending approximately  from  Rayne,  La.,  to  Crosby,  Tex,     (Fig.  1.) 


Pie.  1. — ODaiee  map  of  LoaWana,  Teiaa,  and  Arkanaai,  diawltig  where  prairie 
wta  KTOwD  in  1D18  and  Indicating  bj  dots  the  acreage  dcToted  to  the  crop.     E«ca 
dot  repreaents  1,000  acm. 

These  tracts  of  level  land  are  broken  here  and  there  by  sluggish 
streams.  From  them  the  irrigation  water  is  obtained  by  the  use  of 
powerful  pumps.    As  these  streams  are  much  lower  than  the  prairies, 
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they  also  serve  as  the  natural  outlets  for  drainage.  Deep  wells  also 
are  used  in  this  section  to  supply  irrigation  water  for  approximately 
150,000  acres. 

The  rice  area  in  Louisiana  is  located  on  the  prairies  in  the  south- 
western part  of  the  State,  with  the  exception  of  a  narrow  strip  of 
alluvial  land,  totaling  89,000  acres,  along  the  Mississippi  River. 
Since  the  early  part  of  the  nineteenth  century  rice  has  been  produced 
in  Louisiana,  hut  the  crop  remained  unimportant  until  it  was  dunon- 
strated  in  Acadia  Parish  that  it  could  be  grown  on  the  prairies. 

The  effect  of  the  successful  outcome  of  this  agricultural  venture 
increased  the  rice  area  in  the  State  from  42,000  acres  in  1879  to 
84,377  acres  in  1889.  During  the  next  10  years  there  was  such  an 
increase  in  the  nmnher  of  irrigation  plants  and  at  the  same  time  so 
great  an  enlargement  of  the  canal  systems  that  the  acreage  in  rice  in 
Louisiana  reached  201,685  acres.  By  1918  the  prairie  rice  area  in 
that  State  had  increased  to  491,893  acres.  In  Texas,  where  rice  is 
grown  only  under  prairie  conditions,  the  area  devoted  to  the  crop 
increased  from  178  acres  in  1889  to  245,000  acres  in  1918,  136^0 
acres  of  which  were  located  in  southeastern  Texas. 

In  acreage  and  production  of  rice  the  Louisiana  prairies  rank  first 
and  those  of  Texas  second.  Of  the  1,112,770  acres  of  rice  grown  in 
the  United  States  in  1918,  the  Louisiana,  and  Texas  prairies  con- 
tained 736,893  acres. 

There  is  a  similar,  though  smaller,  prairie  district  in  eastern 
Arkansas  (fig.  1),  approximately  50  miles  wide  and  150  miles  long. 
which  in  1918  produced  7*310,000  bushels  on  170,000  acres.  The  rice 
industry  is  of  recent  development  there,  for  it  was  in  1905  that  < 
Arkansas,  with  460  acres  of  rice,  was  first  included  among  the  rice- 
producing  States. 

CLDUTB. 

On  the  Gulf  coastal  plain  the  summers  are  hot,  with  a  relatively 
high  humidity.  The  hottest  months  are  June,  July,  and  August. 
The  monthly  mean  temperature  for  these  months  ranges  from  79,9° 
to  82.8°  F.  The  annual  mean  temperature  ranges  from  67.4°  to 
69.1°  F.  There  are  seldom  any  killing  frosts  between  March  4  and 
Xovember  15.  During  the  winter  months  the  weather  is  usually  mild, 
though  freezing  temperatures  sometimes  occur.  The  precipitation  is 
well  distributed  throughout  the  year  and  is  approximately  all  in  the 
form  of  rain,  which  greatly  increases  from  the  western  to  the  eastern 
portions  of  this  region.  In  southeastern  Texas  the  average  annual 
rainfall  is  47.6  inches,  but  in  the  eastern  part  of  the  prairie  district 
of  southwestern  Louisiana  it  is  54.6  inches.  Destru<^ive  winds  are 
ncMi  frequent,  but  the  Gulf  coast  is  exposed  to  West  Indian  hurricanes. 
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The  Arkansas  rice  belt  has  an  annual  mean  temperature  of  SLS** 
F.,  with  hot  summer  months.  Killing  frosts  usually  are  three  weeks 
later  in  spring  and  two  weeks  earlier  in  autumn  than  on  the  Gulf 
coast.  The  average  annual  rainfall  of  62.05  inches  is  rather  evenly 
distributed. 


Rice  is  more  productive  on  soils  of  medium  to  rather  heavy  texture 
than  OD  lighter  loams  and  sandy  soils.  The  typical  rice  soil  of 
Arkansas  and  southwestern  Louisiana  is  the  Crowley  silt  loam.  This 
soil  is  a  brown  or  ash-gray  loam  containing  approximately  4  per 
cent  of  very  fine  sand,  69  per  cent  of  alt,  and  23  per  cent  of  clay. 
It  is  noticeably  rather  compact  in  structure  and  has  a  tendency  to 
puddle  if  plowed  when  wet.  The  subsoil,  which  lies  at  an  average 
depth  of  16  inches,  is  a  mottled  blue  and  yellow  clay  that  is  extremely 
impervious.  The  loss  of  irrigation  water  by  seepage  through  this 
clay  is  so  small  that  it  is  negU^ble. 

Iq  theBB  districts  there  are  other  soils  much  lighter  in  texture  on 
which  rice  is  successfully  grown.  Beneath  them  the  underlying  soil 
is  near  the  surface  and  Is  impervious;  otherwise  the  soil  would  not 
be  profitable  for  rice  on  account  of  the  expoise  of  maintaining  the 
proper  depth  of  irrigation  water. 

In  Texas  the  soils  are  of  a  more  tenacious  character  and  therefore 
are  more  difficult  to  cultivate.  They  lie  upon  an  impervious  clay  and 
on  an  average  are  no  greater  in  depth  than  the  Crowley  silt  loam. 
Tfie  Lake  Charles  clay  is  a  typical  rice  soil  of  soutiieastem  Texas. 
Its  surface  soil  is  dark  gray,  often  mottled  with  yellowish  brown,  and 
12  to  16  inches  deep.  The  subsoil  is  similar  in  color  and  texture  to 
a  depth  of  3  feet  or  more.  There  is  considerahlft  organic  matter  in 
the  surface  soil  and  subsoil,  and  yet  this  type  of  soil  is  very  plastic 
and  sticky  when  wet.  This  is  characteristic  of  most  of  the  rice  soils 
of  this  State.  Some  of  them  crumble  on  drying,  even  when  plowed 
in  a  very  wet  condition,  while  others  can  not  be  successfully  culti- 
vated unless  plowed  when  the  moisture  conditions  are  just  right. 
The  latter  is  particularly  true  of  the  soils  known  as  "  hog-wallow 
land." 

GENERAL  REQUIREMENTS  OF  THE  CROP. 

Irrigation  is  an  important  feature  in  the  culture  of  rice.  Water 
must  be  applied  continuously  and  at  a  uniform  depth  for  many 
days.  To  meet  these  requirements  the  land  which  is  selected  for 
this  crop  should  be  level  and  underlain  by  a  subsoil  that  is  impervious 
to  water.  The  expense  of  preparing  a  level  tract  for  irrigation  is 
less  than  for  a  rolling  one,  and  the  cost  of  maintenance  is  also  less 
because  there  are  fewer  levees.     The  impervious  stratum  of  aoil 
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should  lie  near  the  surface,  for  a  deep  soil  requires  more  water  and 
more  time  for  its  submergence  than  a  shallow  one. 

The  importance  of  good  drainage  can  not  be  too  strongly  em- 
phasized. Without  it,  the  field  can  not  be  quickly  drained  for  har- 
vest. A  delay  in  draining  a  field  may  cause  a  heavy  loss  in  yield. 
It  is  also  necessary  in  order  to  prevent  water-logging,  a  condition 
which  unquestionably  affects  the  yield. 

Clay  soils  when  easily  drained  and  not  too  deficient  in  organic 
matter  seem  well  suited  to  the  production  of  rice.  Loamy  and  even 
sandy  soils  produce  good  crops  of  rice  under  ideal  conditions  of 
irrigation  and  drainage. 


n  the  Kecbei  Caul, 

SOURCES  OF  IRRIGATION  WATER. 

The  water  needed  for  rice  production  on  the  prairies  is  obtained 
mostly  from  streams  and  wells.  From  the  streams  it  is  lifted  by 
powerful  pumps  and  distributed  by  canals,  which  are  operated  by 
private  companies.  These  companies  furnish  the  water  on  a  rental 
basis.  Before  the  recent  yar  the  rental  ranged  from  $6  to  $9  per  acre 
per  season.  The  water  may  be  supplied  in  return  for  one-fifth  of 
the  crop,  or  it  may  be  furnished  for  two  bags  of  rice,  averaging  180 
pounds  each,  per  acre.  If  land,  seed,  and  water  are  furnished,  a 
charge  of  one-half  of  the  crop  is  made. 

Although  the  major  part  of  the  rice  acreage  in  Louisiana  and 
Texas  is  irrigated  from  canals  (fig.  2),  the  supply  of  water  for 
at  least  150,000  acres  is  obtained   from  deep  wells.     Most  of  the 
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water  that  is  used  in  irrigating  rice  in  Arkansas  is  supplied  from 
deep  wells.  When  the  deep  well  is  the  source  of  the  water  supply, 
the  well  and  outfit  are  included  in  the  farm  equipment.  The  size 
and  capacity  of  the  pumping  outfit  depend  upon  the  acreage  to  be 
irrigated  and  the  height  to  which  the  water  must  be  lifted.  The 
minimum  capacity  of  the  pump  should  not  be  less  than  7^  gallons, 
or  1  cubic  foot  of  water  per  minute  per  acre.'  Some  of  the  less 
compact  soils  which  are  used  for  rice  require  at  least  10  gallons  per 
minute  per  acre. 

METHOD  OF  APPLYING  IRRIGATION  WATER. 

Level  land  with  a  gentle  slope  is  well  suited  to  the  irrigation  of 
ri(^  With  such  surface  features  a  field  can  be  irrigated  economi- 
cally and  drained  satisfactorily  if  the  natural  outlets  are  not  too 
small  or  overtaxed.  A  rice  field  must  be  inclosed  by  strong  levees 
in  order  to  hold  the  water  that  may  be  put  upon  it.  As  it  is  also 
important  to  maintain  a  rather  uniform  depth  of  water  in  irrigat- 
ing rice,  the  field  must  be  divided  into  as  many  subfields,  or  "  cuts," 
as  are  necessary  to  obtain  this  condition. 

A  competent  civil  engineer  should  be  employed  to  locate  the 
levees,  especially  those  that  separate  the  subfields.  These  levees 
(see  fig.  10)  should  be  permanent  and  constructed  on  contour  lines 
at  distances  which  will  hold  the  water  at  an  average  depth  of  5 
inches.  They  should  be  at  least  10  feet  wide  at  the  base  and  built  up 
with  sloping  sides  to  a  height  that  is  just  sufficient  to  prevent  the 
water  from  overflowing  into  the  subfields  below.  All  kinds  of  farm 
machinery  may  easily  pass  over  levees  of  this  character  without  dam- 
aging them.  This  simplifies  field  operations,  for  such  levees  make 
possible  the  cultivation  of  an  entire  field  as  a  unit  instead  of  the 
separate  cultivation  of  "  cuts,"  which  is  necessary  where  high  narrow 
levees  are  used.  They  also  are  of  further  service,  as  they  can  be 
seeded  to  rice  and  thereby  increase  the  cultivated  area.  This  pre- 
-  vents  any  waste  of  land  and  leaves  no  uncultivated  strips  in  the  field 
for  the  growth  of  weeds.  Eice  that  is  produced  on  these  levees  often 
is  of  a  very  good  quality.  The  yield  from  these  plants,  however,  may 
be  lower  than  from  those  more  favorably  located,  but  the  results  ob- 
tained in  the  control  of  weeds  alone  will  justify  the  practice. 

Firm  and  compact  levees  are  necessary  to  reduce  seepage.  They 
should  be  constructed  and  rebuilt  during  the  winter.  When  con- 
structed at  this  time  they  are  more  serviceable  than  when  made  just 
before  water  is  applied.  It  is  better  to  build  new  levees  at  least  one- 
third  higher  than  the  required  height.     This  will  allow  for  settling 
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and  washing.  It  is  cheaper  than  building  up  the  levees  with  the 
shovel  after  the  land  has  been  submerged.  The  average  cost  of  con- 
structing field  levees  and  laterals  before  the  war  was  approximately 
$1.50  per  acre.  On  land  where  only  a  few  levees  were  needed  the  cost 
was  as  low  as  20  cents  per  acre. 

The  water  is  admitted  to  subfields  through  openings  in  the  levees. 
These  openings  should  be  contcolled  by  wooden  gates  and  not  made 
with  a  shovel  each  time  water  is  needed.  The  gates  should  consist 
■  of  a  floor  and  end  pieces  to  hold  a  sliding  shutter  in  a  vertical  posi- 
tion across  the  opening.  The  flow  of  water  may  be  regulated  by  the 
shutter,  which  consists  of  narrow  pieces  of  wood  that  may  be  in- 
creased in  number  or  removed  as  the  water  is  raised  or  lowered. 


LONG-GRAIN  BICE. 

The  long-grain  rice  of  the  United  States  is  represented  on  a  large 
commercial  scale  by  the  Honduras  variety.  Its  seed  is  long  and  nar- 
row, averaging  in  length  two  and  one-half  seeds  and  in  width  eight 
seeds  to  an  inch.     (Fig.  3.)    It  has  a  light-yellow  awnless  hull  that 


Fto.  K. — SRpd  Tin  nt  tbt  Hondarei  TlrietT-     (Nataral  bIm.) 

is  thinly  covered  with  short  white  hairs.    The  awn,  however,  often 
is  present  when  the  variety  is  grown  on  very  rich  soil. 

This  variety  is  grown  in  all  prairie  sections,  producing  its  largest 
yields  on  land  that  has  not  been  cropped  too  heavily  to  rice,  but  in 
yield  and  quality  it  reaches  its  maximum  on  the  alluvial  river-bottom 
lands  of  the  Mississippi  in  T^ouisiana.    It  lias  an  erect  growth,  aver- 
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aging  50  inches  in  height.  Its  stalks,  which  seldom  exceed  four  per 
plant,  are  large  and  stiff  and  bear  broad  leaves.  It  shows  no  ten- 
dency to  lodge  except  on  very  rich  soil  and  withstands  the  usual 
winds  and  the  rain  accompanying  the  ordinary  rainstorms.  It  is  an 
early-maturing  rice,  requiring  a  growing  season  of  approximately 
128  days.  In  production  it  averages  1,996  pounds  of  paddy,  or  rough 
rice,  per  acre. 

Honduras  rice  must  be  sown  early  enough  to  mature  before  be- 
coming affected  by  the  cooler  nights  and  winds  of  September  if 
maximum  ^delds  are  to  be  obtained.  For  this  reason  this  variety 
should  be  seeded  not  later  than  May  1.  The  entire  plant  matures 
rapidly,  and  any  delay  in  harvesting  may  result  in  a  low  yield,  be- 
cause the  branches  of  the  head  (botanically  called  a  panicle)  break 
off  and  drop  shortly  after  maturity.  The  loss  from  this  cause  is 
greater  than  from  the  shattering  of  the  grain.  This  variety  is  very 
susceptible  to  the  fungous  disease'caused  by  Piricularia,  and  a  de- 
layed harvest  increases  the  losses  from  this  disease.  To  separate  the 
grain  from  the  straw  requires  careful  thrashing.  The  stem  and 
leaves  are  very  brittle,  and  unless  the  thrasher  is  fed  slowly  it  is 
not  possible  to  get  a  good  grade  of  rough  rice. 

SHORT-GRAIN  BICE. 

The  short-grain  varieties  that  are  grown  in  this  country  are 
Japanese  in  origin  and  seem  well  adapted  to  prairie  conditions. 
They  are  very  hardy  and  produce  large  yields,  but  require  a  long 
growing  season.  On  account  of  the  first  two  qualities  they  are  very 
popular  with  the  farmers.  They  break  less  in  milling  than  the  long- 
grain  varieties,  and  for  this  reason  the  millers  prefer  them.  The 
general  trade,  however,  shows  a  preference  for  the  long-grain  rice. 

The  Wataribune  is  a  good  example  of  the  short-grain  varieties. 
Its  seed  is  short  and  broad,  averaging  in  length  four  seeds  and  in 
width  seven  seeds  to  an  inch.  (Fig.  4.)  The  hull  is  light  yellow  in 
color  and  bears  a  light-yellow  awn,  at  the  base  of  which  are  tufts 
of  short  white  hairs.  Many  of  the  awns  drop  before  the  crop  is  har- 
vested, and  those  that  remain  are  usually  broken  off  in  thrashing  and 
in  handling  the  sacks,  so  that  this  variety  often  goes  to  the  mill  with 
very  few,  if  any,  awns  attached. 

The  Wataribune  variety  does  not  grow  erect,  but  has  a  spreading 
habit  and  averages  39  inches  in  height.  Its  stalks,  which  seldom 
exceed  nine  per  plant,  are  small  and  flexible  and  bear  narrow  leaves. 
On  account  of  its  spreading  habit  of  growth  and  heavy  heads,  this 
variety  has  a  tendency  to  lodge,  which  is  verj'  pronounced  when 
grown  on  rich  soil.  On  rather  poor  soil  it  may  produce  very  good 
yields.  It  requires  a  long  season,  averaging  137  days,  and  pro- 
duces on  an  average  2,600  pounds  per  acre.  It  should  be  harvested 
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when  the  heads  arc  yellow  and  well  turned  down,  though  the  stem 
and  leaves  may  still  be  quite  green. 

The  irrigation  water  may  be  removed  at  least  five  days  earlier 
from  a  field  containing  Wataribune  than  from  one  containing  Hon- 
duras rice,  because  the  stems  of  this  variety  do  not  mature  rapidly, 
nor  does  the  grain  shatter  readily. 

The  thrashing  of  this  variety  requires  close  attention,  but  the 
difficulties  may  be  lessened  by  feeding  the  machine  slowly.  Short- 
grain  rices  hull  more  readily  in  thrashing  than  the  long-grain  va- 
rieties, but  an  adjustment  of  the  concaves  will  reduce  this  loss. 


Fia.  4.— Seed  rice  of  the  Watarlbane  Tariety-     (NttDnl  ide.) 
BIEDIUH.GRA1N  RICB. 

There  is  another  variety  of  rice,  known  as  Blue  Kose,  which  is 
grown  on  a  large  acreage.  Its  grain  is  not  as  long  as  that  of  Hon- 
duras nor  OS  short  as  that  of  Wataribune.  The  seed  of  this  variety 
averages  in  length  three  and  one-half  seeds  and  in  width  seven  and 
one-fifth  seeds  to  an  inch  (fig.  5).  Its  light-yellow  hull  is  thinly 
covered  with  short  white  hairs.  These  are  numerous  and  con- 
spicuous at  the  apex. 

The  Blue  Rose  variety  has  an  erect  growth  and  averages  44  inches 
in  height.  Its  stalks  are  large  and  stiff,  often  numbering  13  per 
plant  and  bearing  leaves  which  arc  broad,  but  not  as  wide  as  those  of 
Honduras  rice.  On  rich  soil  it  shows  a  tendency  to  lodge,  but  in 
its  resistance  to  wind  it  is  verj-  similar  to  the  Honduras  variety.  It 
matures  within  142  days  and  produces  on  an  average  about  2^00 


,  Google 


Prairie  Hice  Culture.  11 

pounds  per  acre.  It  should  never  be  grown  on  very  rich  soil,  and, 
unlike  Wataribune,  it  makes  very  low  yields  on  poor  soil.  The 
stem  and  leaves  of  tiiis  variety  are  still  green  when  the  grain  is 
ripe  enough  to  be  harvested.' 

This  rice  should  be  handled  at  harvest  in  the  same  manner  as  the 
Wataribune  variety.  Any  delay  at  this  time  may  lessen  production 
on  account  of  its  susceptibility  to  the  fungous  disease  Piricularia. 
In  thrashing  there  is  some  difficulty  in  preventing  the  large  tough 
straw  from  clogging  the  cylinder  and  the  leaves,  which  break  easily, 
from  going  out  with  the  grain. 


FlO.  B. — Seed  rice  ot  the  Bine  BOie  Tsrietjr.      (Natural  alie.) 

PREPARATION  OF  THE  SEED  BED. 

In  preparing  a  seed  bed  for  rice  the  land  should  be  plowed  (fig.  6) 
in  late  autumn  or  winter  to  a  depth  of  5  to  7  inches. 

It  is  not  advisable,  however,  to  break  new  land  to  this  depth,  espe- 
cially if  the  soil  is  thin.  Winter  plowing  will  permit  the  free  circu- 
lation of  air  in  the  soil  if  the  land  is  well  drained  at  this  time. 
Under  these  conditions  the  frost  will  act  upon  the  soil  in  such  a  way 
as  to  crumble  it,  and  the  winter  rains  will  wash  out  any  alkali  that 
may  have  accumulated  in  the  surface  soil,  producing  a  physical  condi- 
tion which  permits  easy  preparation  of  the  seed  bed  in  the  spring  by 
disking  and  harrowing.  It  is,  however,  difficult  and  expensive  to 
prepare  land  for  seeding  when  it  has  been  plowed  in  winter  unless 
good  drainage  has  been  provided,  for  the  lack  of  drainage  during 
the  winter  may  make  it  necessary  to  plow  again  in  spring,  thus 
adding  to  the  cost  of  production.  CiOO'jIc 
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On  well-drained  land  the  stubble  and  perennial  weeds  that  are 
turned  under  by  winter  plowing  decompose  rapidly.  This  reduces 
the  field  operations  in  preparing  the  seed  bed,  which  as  a  rule 
requires  only  one  double  disking  and  one  harrowing  (fig.  7)  before 
seeding.  A  float  (fig.  8)  may  be  used  to  advantage  to  break  the 
clods  and  level  the  field  before  disking.  Before  harrowing,  the  float 
may  be  used  again  to  advantage.  The  number  of  times  the  float 
should  be  used  will  depend  upon  the  condition  and  character  of  the 
soil.  Land  cropped  to  rice  the  previous  year  must  have  two  double 
diskings  after  winter  plowing.  The  first  disking  should  be  made  in 
February  or  March,  especially  if  there  lias  been  very  little  rain  dur- 
ing the  winter. 


Fia.  6. — PlovInK  a  rice  field  wttb  a  tractor,  a  common  pracUce. 

Spring-plowed  land  should  be  disked  and  harrowed  immediately 
after  plowing,  because  the  soil  dries.out  very  rapidly  under  the  action 
of  the  winds  which  usually  prevail  at  this  season,  and  if  allowed  to 
dry  out  a  satisfactory  seed  bed  can  not  be  obtained.  Under  normal 
weather  conditions,  the  heavy  soils  when  spring  plowed  will  require 
more  disking  and  harrowing  than  if  plowed  in  the  winter.  The  use 
of  the  float  also  will  be  required  several  times.  The  lighter  soils  will 
need  less  work. 

The  surface  soil  of  the  seed  bed  should  be  loose  and  finely  pul- 
verized to  a  depth  of  at  least  2  inches.  A  seed  bed  of  this  chancer 
retains  moisture  and  increases  the  chances  of  good  germination  with- 
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out  irrigation.     It  also  promotes  such   a   vigorous  growth  of  the 
young  plants  that  submergence  may  not  be  required  for  30  days. 

PREPARATION  OF  THE  SEED. 

AH  seed  rice  should  be  graded  and  cleaned  before  it  is  sown.    The 
fanning  mill  may  be  used  for  this  purpose.    Ungraded  seed  is  likely 


Pio.  7. — Preparing  a  seoa  bed  for  rice. 

to  produce  a  poor  stand,  and  the  use  of  uncleaned  seed  is  one  way  by 
which  weeds  may  be  increased  or  introduced  into  a  field.    Although  ' 
rice  without  hulls  may  genninate  under  favorable  conditions,  the 
grade  of  seed  rice  containing  it  should  be  considered  inferior  for 
seeding  purposes.    It 
is  more  easily  dam- 
aged by  unfavorable 
weather  following 
seeding  than  the  per- 
fect seed  which  has 
the  husk  or  hull  at- 
tached.    The  use  of 
seed   containing  rice 
without  hulls  results 
always  in  a  thin 
stand  or  a  stand  with    „„.».      ^      ...  ,,.... 

Fid.  8, — A  Boat  or  drag  tbat  Is  very  usetul  Id  breaking 
many  weak  plants.  clods  aod  leveling  a  rice  Beld  before  disking. 

Seed  rice  should  always  be  tested  for  germination,  as  it  may  have 
been  exposed  to  weather  conditions  at  harvest  time  that  may  affect  its 
germinating  power.  For  a  germination  test,  several  lots  of  100  seeds 
each  should  be  taken  from  a  sample  of  the  seed  to  be  sown.     Eai'h 
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lot  should  be  placed  separately  between  blotting  papers  or  canton 
flannel  and  kept  moist  at  the  temperature  of  a  living  room  {70^  F.) 
for  at  least  a  week.  The  number  of  seeds  that  have  strong  sprouta 
should  then  be  counted.  The  seed  that  shows  low  vitality  should  not 
be  sown,  or,  if  used,  the  rate  of  seeding  should  be  higher  than  that 
commonly  recommended  for  the  variety. 

METHOD  OF  SEEDING. 
Rice  is  usually  sown  with  a  16-hole  grain  drill  (fig.  9),  although  an 
end-gate  broadcast  seeder  often  is  used.  Of  the  two  methods  of 
seeding,  drilling  is  preferred.  It  requires  less  seed  and  secures  an  even 
distribution  at  a  more  uniform  depth,  resulting  in  a  better  stand 
than  usually  is  obtained  by  broadcasting.     However,  the  latter  has 


Fig.  9. — Drilling  rice  on  B.  nell-prepared  seed  bed. 
advantages.     If  the  soil  dries  out  rapidly  when  wet  weather  occurs 
after  the  seed  has  been  broadcasted,  the  stand  is  likely  to  be  better 
than  if  the  seed  had  been  drilled,  because  on  account  of  the  shallow 
seeding  the  young  plants  have  less  difficulty  in  emerging.     Consider- 
ing all  the  conditions  under  which  the  crop  may  be  sown,  seeding 
with  a  drill  is  recommended.    The  disk  drill  is  ordinarily  used,  but 
the  shoe  drill  may  give  just  as  good  results. 
TIME  OF  SEEDING. 
On  the  prairies  the  greater  part  of  the  rice  crop  is  sown  from  April 
1  to  May  15.    Under  normal  weather  conditions  the  Honduras  va- 
riety when  sown  during  the  first  week  in  May  matures  duriqg  the 
first  week  in  September,     The  other  commercial  varieties  th«t  are 
grown  in  this  region  when  sown  at  the  same  time  mature  on  an 
average  from  14  to  23  days  later. 
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Klcs  sown  during  th«  first  week  in  May  germinates  within  9  to  12 
days,  but  when  sown  in  early  April  it  may  not  germinate  for  14  to  20 
days.  Seeding  at  the  earlier  date  is  not  safe,  because  of  the  low  tem- 
peratures prevailing  at  this  season.  Cold  rains  also  are  quite  fre- 
quent, and  when  they  occur  the  crop  is  often  so  badly  affected  by  the 
rotting  of  the  seed  that  reseeding  is  necessary.  If  sown  in  the  third 
week  of  May  rice  germinates  within  seven  days.  Seeding  as  late  as 
June  1  may  be  an  advantage  on  weedy  land  when  the  land  is  plowed 
in  the  winter  and  cultivated  repeatedly  in  the  spring  until  the  crop 
is  sown.  Rice  can  not  be  sown  with  safety  as  late  in  Arkansas  as  on 
the  Gulf  coast  because  the  growing  season  is  much  shorter.  May  1  is 
approxinuktely  the  best  date  for  sowing  ric«  on  the  prairies. 

RATE  OF  SEEDING. 

In  experiments  at  the  Crowley  Kice  Stetion  in  Louisiana  the  largest 
yields  and  best  quality  of  the  Honduras  variety  were  obtained  by 
drilling  80  pounds  of  seed  to  the  acre.  The  medium-grain  and  short- 
grain  varieties  may  be  sown  at  the  rate  of  65  to  75  pounds  per 
acre.  Less  seed  may  be  used  when  the  crop  is  sown  in  late  May 
if  the  seed  bed  is  well  prepared,  as  better  germination  is  obtained  at 
this  time  than  at  an  earlier  date.  The  quantity  of  seed  that  should 
be  sown  depends  upon  the  method  of  seeding,  the  variety  of  rice, 
the  charactel-  of  the  seed  bed,  the  fertility  of  the  soil,  and  the  vitelity 
of  the  seed.  If  sown  broadcast  on  wet  land  and  on  a  pooriy  prepared 
seed  bed  all  varieties  should  he  sown  in  excess  of  the  rate  recom- 
mended. Seed  of  low  vitality  should  not  be  sown.  If  it  nmst  be 
used,  the  rate  of  seeding  should  be  greatly  increased.  Seeding  at 
too  low  a  rate  is  likely  to  permit  excessive  tillering,  whioh  will  result 
in  irregular  ripening  and  reduced  yields. 

DEPTH  OF  SEEDING. 

The  depth  to  which  seed  rfiould  be  sown  depends  upon  the  condi- 
tion of  the  seed  bed.  It  should  not  exceed  2  inches.  In  attempting 
to  cover  seed  on  cloddy  land  to  the  depth  of  2  inches  an  uneven  depth 
is  obteined,  and  a  poor  stand  resulte.  A  less  depth  is  desirable  on  a 
seed  bed  with  a  good  moisture  content.  Shallow  seeding,  however,  is 
not  safe  if  water  is  applied  to  obtain  germination.  Deep  seeding  on  a 
.  seed  bed  in  good  tilth  may  result  in  poor  germination  if  heavy  rains 
follow  immediately  after  the  seeding.  Such  rains  may  cause  the  soil 
to  run  together  and  become  so  compact  that  the  seedlings  can  not 
emerge,  resulting  in  a  total  loss  or  a  poor  stand.  The  damage  may 
not  be  so  great  if  the  rains  occur  just  before  germination  and  if  the 
soil  does  not  dry  out  too  rapidly. 
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FERTILIZERS. 


Among  the  rice  farmers  in  the  section  covered  by  this  bulletin  who 
use  fertilizers,  it  is  not  the  practice  to  apply  fertilizers  containing  the 
three  important  elements  of  plant  food — nitrogen,  phosphorus,  and 
potash.  The  fertilizers  that  are  commonly  used  contain  from  10  to 
12  per  ceDt  of  phosphoric  acid  and  2  to  4  per  cent  of  potash.  They 
are  applied  at  the  time  of  seeding  at  acre  rates  varying  from  150  to 
200  pounds  of  acid  phosphate  and  from  30  to  50  pounds  of  muriate 
or  sulphate  of  potash.  The  rice  soils  of  the  prairies  are,  as  a  rule, 
deficient  in  phosphorus,  but  in  most  of  them  there  is  raiough  potash. 
When  absent,  these  plant  foods  can  be  restored  to  the  soil  in  the  form 
of  commercial  fertilizers.  Even  when  they  are  present  they  are  not 
always  available,  though  a  good  supply  of  decaying  vegetable  matter 
in  the  soil  tends  to  make  them  so.  It  is  important,  therefore,  that  the 
soil  should  be  supplied  with  humus  in  order  to  get  the  full  use  of  ^ 
plant  food  that  may  be  stored  ia  it.  -J 

If  conditions  are  made  favorable  for  nitrification,  or  the  format|Bta 
of  nitrates,  considerable  nitrogen  nmy  also  be  furnished  by  this  vfA 
table  matter.  Plowed-under  stubble  on  well-drained  land  ^B 
greatly  increase  the  amount  of  aisplable  nitrogen  and  may  sup^y 
what  is  needed.  A  large  part  of  the  nitrogen  and  potash  consumed 
by  the  rice  plant  is  stored  in  the  straw  and  is  saved  if  the  straw  is 
plowed  under.  The  burning  of  straw  piles  and  stubble, -therefore,  is 
wasteful,  so  far  as  nitrogen  is  concerned.  The  potash  is  not  com- 
pletely lost,  however,  if  the  ashes  of  the  burned  straw  are  returned 
to  the  soil. 

Most  cultivated  plants  obtain  their  supply  of  nitrogen  in  the  fprm 
of  nitrates.  These  are  made  from  vegetable  matter  through  various 
processes  of  decay  and  oxidation.  This  requires  free  circulation  of 
air  in  the  soil.  In  the  absence  of  the  free  air,  these  processes  cease 
altogether  or  proceed  at  a  very  slow  rate.  During  the  greater  part 
of  the  growing  season  rice  is  grown  on  submerged  soil  and  under 
conditions  which  are  unfavorable  for  the  formation  of  nitrates.  It 
is  generally  believed,  however,  that  whenever  sufficient  organic  matter 
is  present,  enough  ammonia  is  formed  to  supply  the  nitrogen  needs  of 
the  rice  plant.  In  other  words,  rice  may  obtain  its  nitrogen  in  the 
form  of  ammonia.  Anunonium  sulphate  and  organic  nitrogenous 
fertilizers  are  good  sources  of  nitrogen  for  rice.  The  yield  of  rice 
has  been  greatly  incrciised  by  the  application  of  ammonium  sulphate 
when  supplied  at  the  rate  of  70  pounds  per  acre. 

Nitrogenous  fertilizers  should  be  used  with  great  care,  for  they 
produce  a  heavy  growth  of  stem  and  leaves.  Too  heavy  an  applica- 
tion of  such  fertilizers  is  likely  to  result  in  lodging.  To  maintain 
the  supply  of  nitrogen  a  leguminous  crop  should  be  grown  in  rotation 
with  rice. 

nigiUrrlb/GOOgIC 


Prairie  Rice  Culture.  17 

Lime  may  be  applied  with  benefit  to  acid  soils,  but  since  rice  can 
endure  greater  acidity  than  other  plants  the  use  of  it  may  not  always 
be  an  advantage.  Excessive  liming  may  reduce  yields  and  affect  the 
availability  of  phosphoric  acid.  For  these  reasons  lime  should  be 
used  in  small  quantities  until  the  effect  of  it  upon  the  soil  and  crop  is 
determined.  It  may  be  used  in  the  form  of  ground  limestone,  marl, 
or  quicklime,  but,  of  course,  quicklime  should  be  slaked  before  it  is 
applied.    Lime  should  be  spread  broadcast  and  harrowed  in. 


TIME  TO  APPLY  IRRIGATION  WATER. 

The  irrigation  water  usually  is  first  applied  when  the  young 
plants  have  reached  a  height  of  6  to  8  inches.  The  subfields  at  this 
time  are  submerged  to  a  depth  of  1  to  2  Inches.  This  depth  of  water 
is  increased  slowly  until  the  majtimum  depth  of  5  inches  is  obtjiined 
(fig.  10).  By  this  time  the  plants  should  have  reached  a  height  of  at 
least  2  feet.  Throughout  the  growing  season  the  maximum  depth 
is  maintained,  fresh  water  being  supplied  when  needed  to  equal  the 
losses  from  seepage,  evaporation,  and  transpiration.  Irrigation  is 
seldom  used  to  germinate  the  seed  except  when  the  crop  is  sown  at 
an  early  date. 

When  irrigation  is  required  for  germination,  great  care  must  be 
used  in  applying  the  water,  for  if  water  is  left  on  the  land  too  long 
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at  tiiis  season  of  the  year  it  is  lik«ly  to  cause  the  seed  to  rot  Before 
the  plants  come  up,  water  should  not  be  allowed  to  remain  on  the 
land  longer  than  48  hours  after  each  irrigation.  tTnder  these  ctuidi- 
tions,  the  soil  should  never  be  allowed  to  bake  before  the  plants 
hare  come  up. 

The  amount  of  water  required  to  make  a  good  crop  of  rice  will 
depend  largely  upon  how  well  the  outside  levees  have  been  con- 
structed and  what  quantity  of  water  is  allowed  to  flow  through  the 
field.  To  conserve  water,  the  levees  should  be  made  as  seepage  proof 
as  possible.  Poorly  constructed  outside  levees  are  responsible  for 
the  loss  of  much  water.  The  loss  is  further  increased  by  allowing 
too  much  water  to  flow  through  the  fields  in  an  effort  to  keep  the 
water  fresh.  Under  general  field  conditions  28  acre-inches  of  irriga- 
tion water  are  required  to  produce  a  good  crop  of  rice.  This  is  in 
addition  to  the  normal  rainfall  of  20  inches  in  the  irrigation  penod. 


The  irrigation  water  should  be  removed  promptly  from  the  rice 
field  when  the  crop  is  ready  to  be  harvested.  To  do  this  effectively, 
f^ple  provision  ^ould  be  made  for  draining  the  field  at  harveat 
time.  This  will  require  a  number  of  ditches  of  sufficient  deptJi  and 
width  to  drain  the  soil  thoroughly  as  well  as  to  remove  the  surface 
water.  They  must  be  kept  free  from  all  kinds  of  obstructions,  espe- 
cially weeds,  which  grow  luxuriantly  in  them,  or  their  efficiency 
will  soon  become  greatly  impaired. 

The  number  and  location  of  these  ditches  will  depend  upon  the 
surface  features  of  the  land  under  cultivation.  The  surplus  water 
should  be  carried  away  quickly.  This  can  be  done  by  connecting 
the  field  outlets  with  watercourses  or  artificial  channels  of  sufficient 
capacity.  The  latter  is  an  engineering  problem  requiring  com- 
munity cooperation  and  is  being  solved  in  many  localities  by  the 
creation  of  drainage  districts. 

On  fields  that  drain  slowly  there  ia  always  a  delay  in  harvesting 
the  crop,  which  invariably  results  in  the  loss  of  grain  from  shattering. 
This  lack  of  drainage  or  poor  drainage  facilities  will  add  also  to 
the  cost  of  production  in  the  additional  time  and  labor  required  to 
cut  and  move  the  crop  from  a  boggy  field.  During  the  winter,  all 
drainage  outlets  should  be  kept  open,  so  that  surplus  water  can  not 
remain  on  the  land.  Such  attention  will  prevent  water-logging  and 
serve  to  aerate  the  soil.  The  importance  of  having  control  of  these 
conditions  is  strongly  emphasized,  for  without  this  control  maximam 
yields  can  not  be  obtained. 
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HARVESTING  THE  CROP. 


Rice  is  harvested  with  a  twine  binder  (fig.  11),  with  the  excep- 
tion of  a  comparatively  small  acreage  aloDg  the  Mississippi  River, 
where  the  crop  is  cut  with  a  hand  hook.  Rice  should  not  be  left 
standing  until  fuUy  ripe,  but  should  he  cut  promptly  when  the  ker- 
nels in  the  lower  part  of  the  heads  are  not  entirely  hardened.  This 
stage  of  maturity  is  indicated  by  the  position  of  the  heads,  which 
are  well  turned  down.  If  cut  earlier  the  quality  of  the  rice  will  he 
greatly  affected  by  a  large  percentage  of  imperfectly  formed  kernels. 
If  cut  later  there,  will  be  a  loss  of  grain  from  shattering. 
SHOCKING. 

The  harvested  grain  should  be  shocked  in  such  a  manner  as  to 
protect  it  from  sun  and  rain.    Too  long  an  exposure  to  the  sun  is 


Kio.  11.— CnttlDg  rice  with  > 

likely  to  crack  the  grain,  and  too  much  dampness  will  affect  the 
proper  hardening  of  it.  Shocking  should  be  promptly  and  carefully 
done.  In  a  large  measure  the  value  of  the  crop  depends  upon  the 
thoroughness  of  this  work.  Rice  that  has  been  carelessly  shocked 
can  not  produce  the  maximum  yield  of  head  rice  when  milled.  It  is 
this  grade  of  milled  rice  that  commands  the  highest  price,  and  the 
miller  makes  his  highest  bid  on  the  rough  rice  which  in  his  opinion 
wiU  produce  the  largest  proportion  of  this  grade. 

The  shocks  (fig.  12)  should  be  strongly  built  to  withstand  the 
wind  and  well  capped.  The  first  two  bundles  of  a  shock  should  have 
the  butts  firmly  set  into  the  stubble  and  sufficiently  apart  to  be  well 
braced  when  the  heads  are  brought  together.  Place  around  these 
8  to  10  bundles,  so  as  to  form  a  round  shock,  making  provision  at 
the  same  time  for  free  circulation  of  the  air.  A  large  bundle  should 
be  selected  to  serve  as  a  cap.    Slip  its  band  down  to  the  heads  and 
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put  it  in  an  upright  position,  with  the  heads  down  in  contact  with 
the  heads  of  the  bundles  forming  the  shock.  When  it  is  in  this  posi- 
tion, open  the  bundle  from  the  center  by  bending  the  straw  at  the 
band.  Pull  down  the  straw  and  spread  it  evenly  to  make  a  covering 
for  the  heads  of  the  cap  bundle  and  the  underlying  bundles.  When 
the  straw  is  wet  or  not  entirely  ripe,  it  is  probably  safer  to  make  i 
smaller  shock. 

THRASHING. 

Rice  should  not  be  thrashed  (fig.  13)  until  the  kernel  is  hard  and 
the  straw  thoroughly  dry.  Tliis  requires  at  least  two  weeks  in  the 
shock  when  the  weather  is  dry.  If  the  weather  is  rainy  this  period 
may  be  considerably  prolonged.    The  damage  to  grain  in  a  well- 


constructed  shock  exposed  to  hea^y  rains  is  negligible  compared  to 
the  loss  that  may  occur  when  thrashing  is  done  too  soon.  The  grain 
should  not  be  thrashed  too  early  in  the  day,  even  though  it  has  been 
thoroughly  cured  in  the  shock.  If  thrashing  is  attempted  while  the 
straw  is  damp  with  dew  there  is  likely  to  be  poor  separation  and,  of 
course,  a  loss  of  grain.  There  is  danger,  also,  of  further  loss  by  heat- 
ing if  the  grain  is  sacked  and  stored  while  damp.  When  thrashing 
is  done  under  contract  or  where  more  than  one  variety  is  grown  on  a 
farm,  special  attention  should  be  given  to  the  cleaning  of  the  sepa- 
rator. This  is  necessary  to  keep  the  varieties  as  pure  as  possible  and 
to  prevent  the  introduction  of  weeds  from  neighboring  farms.  Bough 
rice  is  greatly  improved  in  grade  by  careful  thrashing,  and  too  much 
attention  can  not  be  given  to  the  adjustment  of  the  concaves  in 
order  to  prevent  hulling  and  cracking. 
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WEEDS. 


The  coDditions  under  which  rice  is  grown  favor  the  rapid  and  rank 
growth  of  other  plants  that  thrive  in  water  and  wet  soil.  These 
plants  may  become  troublesome  weeds  if  not  eradicated  when  they 
first  appear  in  the  field.  If  weeds  are  allowed  to  grow  they  may  re- 
produce so  rapidly  that  a  large  part  of  the  field  may  soon  be  occu- 
pied by  them  and  thus  cause  heavy  loss  by  reducing  the  rice  yield. 
The  loss  is  further  increased  by  the  presence  of  their  seeds  in  the 
rough  rice,  which  greatly  affects  the  value  of  the  crop.  A  weedy 
crop  never  has  a  high  market  value. 

On  account  of  their  general  hardiness  and  the  large  number' of 
seeds  which  many  of  them  are  capable  of  producing,  weeds  are  not 
easily  controlled.  Since  the  control  and  eradication  of  weeds  in- 
crease the  cost  of  production,  it  is  very  important  that  every  method 


Fio.  18. — TbraRblnit  rlre  In  LoalxtaM. 

be  used  to  prevent  them  from  getting  into  the  field.  The  danger  of 
weed  introduction  may  be  greatly  reduced  by  using  only  seed  rice 
that  has  been  thoroughly  cleaned.  To  prevent  the  distribution  of 
weeds  by  irrigation  water  and  wind,  all  ditches  and  levees  should 
be  kept  clean.  If  weeds  are  allowed  to  grow  in  these  places  they  will 
soon  be  scattered  to  all  parts  of  the  field.  The  community  thrashing 
outfit  often  is  responsible  for  the  distribution  of  weeds  and  should 
always  be  thoroughly  cleaned  before  using. 

RED  RICE. 

The  worst  weed  of  the  rice  fields  of  the  United  States  is  red  rice. 
It  is  well  distributed  throughout  the  rice-producing  countries  of  the 
world.  The  seed  coat  of  the  kernel  of  this  rice  is  red,  a  characteristic 
which  may  serve  to  distinguish  it  from  the  white  rices.  It  is  intro- 
duced only  through  the  use  of  seed  containing  red  rice.    Wherever 
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this  happens  it  soon  takes  possession  of  the  field  unless  active  n 
are  taken  to  eradicate  it.  In  discussing  seed  rice  from  the  stand- 
point of  red  rice  only,  the  importance  of  pure  seed  can  not  be  over- 
estimated. After  heading,  red  rice  can  be  readily  distinguished 
from  our  commercial  varieties  by  its  loose,  open,  slightly  drooping 
head  with  comparatively  few  grains  on  the  branches. 

A  slight  infestation  of  a  small  acreage  may  be  easily  controlled 
during  the  first  year  by  pulling  up  the  individual  plants  and  remov- 
ing them  from  the  field.  If  this  is  not  done  the  quantity  of  red  rice 
the  second  year  will  be  greatly  increased,  for  the  seed  of  this  rice 
shatters  very  badly.  Of  course,  some  of  it  will  be  harvested  and 
thrashed  with  the  main  crop,  but  the  quantity  will  be  proportionately 
small,  though  large  enough  to  affect  the  grade.  The  presence  of  red 
rice  always  lowers  the  value  of  the  crop. 

It  is  a  common  practice  to  pasture  every  second  year  fields  that 
are  badly  infested  with  this  weed,  instead  of  cropping  them  suc- 
cessively to  rice.  In  some  localities  such  fields  are  summer  fallowed. 
These  methods  serve  to  control  red  rice  in  a  limited  way,  but  can  not 
be  relied  upon  to  eradicate  it. 

BARNTARD  CRASS. 

Barnyard  grass  (also  known  as  barnyard  millet)  is  a  conunnn 
rice-field  weed.  It  has  been  known  and  kept  under  control  in  South 
Carolina  by  hand  cultivation  for  more  than  a  century.  In  the  prairie- 
rice  districts  this  weed  has  caused  no  heavy  losses,  but  it  is  spreading 
so  rapidly  in  some  localities  that  an  effort  should  be  made  to  control 
and  eradicate  it.  It  is  a  coarse,  erect  or  spreading  annual,  varying 
in  height  from  12  to  48  inches.  It  is  widely  distributed  in  all  culti- 
vated regions  and  grows  luxuriantly  in  fields  that  are  irrigated.  It 
is  not  safe  to  allow  a  single  plant  to  go  to  seed,  as  it  produces  a 
large  number  of  seeds  under  the  conditions  that  prevail  in  a  rice 
field.  This  weed  probably  has  been  more  widely  distributed  through 
the  use  of  the  seed  rice  containing  its  seed  than  by  any  other  means. 
If  it  is  allowed  to  grow  upon  the  banks  of  irrigation. ditches  the 
water  from  them  will  carry  its  seeds  over  entire  fields. 

Seed  rice  containing  the  seed  of  this  grass  should  not  be  used.  As 
soon  as  this  weed  appears  in  a  field  it  should  be  destroyed ;  at  any  rate 
before  it  produces  seed.  On  account  of  their  large  root  syst^ns  it 
is  not  practicable  to  pull  up  the  plants.  They  should  be  cut  below 
the  surface  of  the  ground  to  prevent  new  growtii.  Plants  which  have 
been  cut  at  the  surface  have  been  known  to  grow  and  produce  seed 
several  times  during  a  season.  As  soon  as  they  have  been  cot  the 
plants  should  be  removed  from  the  field,  for  if  allowed  to  remain  in 
moist  or  wet  places,  they  will  continue  to  grow. 
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This  weed  may  be  controlled  by  summer  fallowing  if  the  soil  ia  so 
tilled  as  to  make  fftvorable  conditions  for  the  germination  of  the  seeds 
that  are  in  it  Shortly  after  germination,  before  the  plants  have 
had  time  to  flower,  they  should  be  destroyed  by  shallow  cultivation. 
Frequent  shallow  cultivations  followed  by  irrigation  to  insure  good 
germination  of  the  remaining  seed  should  result  in  complete  eradi- 
cation. 

OTHKB  WEEDS. 

No  list  of  rice-field  weeds  would  be  complete  that  did  not  contain 
the  large  indigo,  curly  indigo,  bull-grass,  alligator  head,  Mexican 
weed,  and  many  species  of  sedges.  Of  these  the  Mexican  weed  is 
the  most  difficult  to  control  and  eradicate.  The  crop  losses  due  to 
these  weeds  may  be  greatly  reduced  by  using  a  cultivated  crop  in 
rotation  with  rice  where  such  a  crop  can  be  profitably  grown. 


In  this  country  the  rice  plant  is  subject  to  attack  by  several  diseases, 
only  a  few  of  which  are  of  economic  importance.  One  of  these  is  ap- 
parently of  nonparasitic  origin,  although  several  organisms  have 
been  found  associated  with  it. 

Blast,  blight,  and  rotten-neck  are  common  names  for  a  fungous 
disease  caused  by  Pirieularia  oryzae.  This  iungus  attacks  the 
swollen  base  of  the  leaf  sheath  and  the  base  of  the  upper  leaf  blade, 
and  also  is  especially  severe  on  the  stem  at  the  point  where  the  head  is 
attadied,  often  called  the  neck.  The  general  effects  of  the  disease  are 
seen  in  the  paling  and  drying  of  the  leaf  and  stem  and  in  the  poor 
condition  of  the  head.  When  the  neck  is  affected,  the  kernels  are 
usually  poorly  fiUed.  If  the  attack  occurs  at  this  point  after  the 
kernels  have  developed,  the  stem  usually  breaks,  resulting  in  the  loss 
of  the  head  and,  of  course,  in  reduced  yields.  The  disease  is  occa- 
sionally very  destructive  to  the  young  plants,  causing  the  leaves  to 
dry  and  shrivel.  No  preventive  and  remedial  measures  can  be 
reconmiended  until  more  is  known  about  the  life  history  of  the 
fimgus.  As  its  greatest  damage  is  done  late  in  the  season,  the  use 
of  early-maturing  varieties  may  lessen  the  losses.  Varieties  may  be 
developed  that  will  satisfactorily  resist  the  disease. 

The  green  smut  {V st^agimmiea  vveens)  and  the  black  smut 
(TUletia  horrida)  occur  so  seldom  in  the  United  States  that  at  pres- 
ent tiiey  are  not  of  economic  importance.  Under  certain  favorable 
conditions  they  might  become  serious  diseases. 

The  general  effect  of  the  disease  commonly  referred  to  as  "straight- 
head  "  is  seen  in  the  erect  and  green  heads,  which  seldom  set  any 
seed.  All  efforts  to  trace  its  oripn  to  parasitic  fungi  or  bacteria 
have  failed.  There  is  evidence  that  straight-head  is  caused  by 
unbalanced  soil  conditions,  connected  in  some  way  with  soil  prepara- 
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tion  and  irrigation.  The  plant,  and  particularly  tiie  head,  remains 
green  much  longer  than  normal.  Xo  specific  recommendation  for  its 
control  can  be  made. 

INSECTS." 

Among  injurious  insects  may  be  mentioned  several  species  whidi 
attack  the  stem  and  roots  and  developing  kernel  of  the  rice  plant. 

The  developing  rice  kernel  is  often  punctured  by  sucking  inseefs. 
the  most  common  one  being  the  stinkbug  {Oehahis  pugnaa),  which 
also  feeds  on  many  grasses.  When  the  kernel  is  punctured  while  in 
the  very  early  milk  stage  it  shrivels  so'badly  that  it  becunes  valneless. 
If  punctured  later  its  milling  quality  may  be  greatly  affected,  and  if 
it  ^onld  escape  breaking  in  the  miUing  processes  its  value  as  a  fin- 
ished product  is  lowered  considerably  because  of  the  discoloration 
made  by  the  growth  of  saprophytic  fungi  and  bacteria  within  the 
puncture.  This  insect  is  not  a  serious  pe^  until  the  individuals  be- 
come numerous.  As  this  does  not  occur  until  late  in  the  season,  late- 
maturing  rices  are  more  exposed  to  attack. 

The  stem  of  the  rice  plant  is  sometimes  attacked  by  the  larva  of  a 
moth  (CkHo  plejadeUus).  After  boring  into  the  stem  the  larva  feeds 
upon  its  interior  surface.  This  weakens  the  straw,  and  when  the 
head  emerges,  after  the  attack,  it  loses  its  green  color,  becomes  white, 
does  not  fiower,  and  consequently  does  not  set  seed.  The  damage 
done  by  this  insect  is  never  great,  and  the  infestation  is  usually  local 
even  in  a  small  field  of  rice.  As  a  general  rule  the  insect  attacks  only 
plants  where  the  growth  is  thick.  Rices  with  lai^  stems  are  more 
subject  to  injury  than  those  with  small  ones. 

The  rice  wat^-weevil  *  {Lisaorhoptrua  aintpleas) ,  which  in  its  larval 
stage  is  known  by  rice  farmers  as  the  "  rice  root-maggot,"  is  the  most 
injurious  insect  enemy  of  growing  rice.  It  is  known  to  damage  the 
rice  crop  annually,  but  the  extent  to  which  it  alone  is  responsible  for 
low  yields  is  not  easily  estimated.  The  loss,  however,  is  lai^  enough 
to  make  it  worth  while  to  use  means  for  its  control. 

As  soon  as  the  irrigation  water  is  applied  to  the  rice  fields,  the 
adult  weevil,  which  is  approximately  one-eighth  of  an  inch  long,  ap- 
pears and  begins  to  feed  on  the  leaves  of  the  young  rice  plants.  The 
injury  done  at  this  time  is  slight  compared  with  the  work  of  the  in- 
sect in  its  larval  stage  upon  the  roots  of  the  plant.  The  larvae  feed 
entirely  upon  the  roots.  It  is  the  severe  pruning  that  they  give  the 
roots  which  affects  production.  The  plant  is  seldom  kUled,  but  its 
growth  may  be  seriously  stunted  by  the  loss  of  many  of  its  roots. 
The  destroyed  roots  are  gradually  replaced  by  new  ones.    If  the  at- 

■  For  more  detailed  iDfarmatioii  Id  r«card  lo  rice  Insecta,  see  Webb,  J,  L..  How  initcti 
■Beet  tbe  rice  plant.    V.  B.  Depl.  Agr.  Farmers'  BuHetlD.     In  pnw. 

•  Tucker,  E.  8.  Tbe  rtce  water-ireevU  and  method!  for  Its  control.  D.  S.  D«fit.  Agr, 
Bar.  Dot  Clrc.  1S2,  20  p..  2  flg.      1912. 
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tack  is  not  prolonged  the  injured  plant  revives  and  makes  a,  very 
good  growth,  though  it  usually  is  late  in  heading.    The  bad  effects  of   . 
the  larval  attacks  are  seen  in  the  unequal  growth  of  the  plants  in  the 
field.    This  causes  the  crop  to  ripen  unevenly  and  delays  harvest, 
which  increases  the  risk  of  loss  by  shattering. 

The  most  practical  method  for  c<mtrolIing  this  insect  is  to  drain 
the  fields  within  three  weeks  after  the  application  of  the  irrigation 
water,  while  the  larvie  are  still  young  and  before  they  have  weakened 
the  plants  too  much.  Drainage  at  this  time,  if  the  fields  are  kept 
dry  for  at  least  two  weeks,  will  destroy  the  larvae  in  large  numbers. 
A  Ifmger  period  of  dry  growth,  especially  if  no  rains  occur,  may  in- 
jure the  rice,  and  a  shorter  period  is  not  likely  to  have  any  effect  on 
the  insect. 

BJCE  PRODUCTS. 

Rice  leaves  the  thrasher  with  the  hull  or  busk  attached.  It  is 
called  rough  rice  and  in  this  condition  is  sold  to  the  miller.  In  the 
mills  it  is  prepared  for  the  market.  After  the  removal  of  the  hull 
and  seed  coats,  or  akin,  the  kernels  are  polished.  This  process  im- 
proves the  commercial  value  of  the  rice  but  decreases  its  food  value. 

After  the  rough  rice  has  been  cleaned,  to  remove  all  kinds  of 
trash,  it  is  conveyed  to  the  milling  stones,  between  which  the  hulls 
are  removed.  From  these  stones  it  passes  over  horizontal  screens, 
where  the  hulls  and  the  whole  and  broken  kernels  are  mechanicaUy 
separated.  The  unbroken  kernels  are  now  conveyed  to  a  set  of 
machines  known  as  hnllers,  in  which  the  outer  skin  and  much  of 
the  gluten  layer  of  the  grain,  together  with  the  germ,  are  removed 
by  friction.  After  leaving  the  hullers  the  rice  is  screened  in  order 
to  free  it  from  the  bran.  It  is  again  subjected  to  another  scouring 
in  a  second  set  of  hullers  or  in  a  pearling  cone.  It  is  now  ready  to 
be  polished — a  process  which  gives  the  kernels  the  pearly  luster  that 
is  demanded  by  the  general  trade.  In  the  polishing  process  more  of 
the  gluten  layer  and  many  layers  of  starch  cells  are  rubbed  off.  This 
product  is  c^ed  rice  polish.  After  the  polishing  the  rice  is  screened. 
If  it  is  to  be  coated  with  glucose  and  talc,  as  is  generally  done,  it  is 
ctmveyed  to  a  revolving  cylinder  where  the  coating  material  is  ap- 
plied. The  different  grades  of  cleaned  or  milled  rice  are  afterwards 
separated. 

The  unbroken  kernels  of  milled  or  cleaned  rice  are  known  as  head 
rice.  This  kind  of  rice  always  commands  the  highest  price  and  is 
sold  undwr  several  grades,  which  vary  in  the  different  markets  but  are 
separated  largely  upon  the  brilliancy  of  the  polish  and  the  color  and 
size  of  the  kernels.  The  broken  kernels  may  be  sold  as  ordinary  or 
broken  rice,  screenings,  or  brewers'  rice.  The  last  grade  is  composed 
of  very  fine  particles  of  the  kernels. 
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The  principal  feeds  that  are  obtained  from  rice  are  bran,  meml, 
and  polish.  The  bran  is  composed  of  the  seed  coat  and  the  embryo 
with  varying  quantities  of  hulls.  Bran  that  contains  do  hulls,  or 
comparatively  none,  is  called  meal.  It  is  the  most  nutritious  of  the 
rice  feeds  and  when  fresh  is  very  palatable  to  domestic  animals.  On 
account  of  its  high  percentage  of  fat  it  often  becomes  rancid  if  kept 
too  long.  In  the  polish  the  percentage  of  fat  and  protein  is  much 
lower  than  in  meal,  while  the  percentage  of  starch  is  much  higher. 
Polish  is  used  for  feeding  cattle  and  pigs. 

SUHHARY. 

Prairie  rice  constituted  appi-oximately  75  per  cent  of  the  40,^4,000 
bushels  of  rice  produced  in  the  United  States  in  1918. 

Clay  soils  that  are  not  t<x>  deficient  in  organic  matter  are  adapted 
to  rice  culture  when  they  lie  in  level  tracts  and  can  be  cheaply 
drained. 

-Bice  requires  an  abundant  and  always  available  supply  of  fresh 
water. 

Poor  drainage  or  the  lack  of  drainage  results  in  reduced  yields 
and  in  a  poor  grade  of  rice. 

The  field  levees  should  be  low,  broad,  and  permanent  and  con- 
structed on  contour  lines  at  distances  which  will  hold  the  water  at  an 
average  depth  of  5  inches.  They  should  be  seeded  to  rice,  which 
will  prevent  any  waste  of  land  and  leave  no  uncultivated  strips  in 
the  field  for  the  growth  of  weeds. 

The  surface  soil  of  the  seed  bed  should  be  loose  and  finely  pul- 
verized to  a  depth  of  at  least  2  inches. 

May  1  is  approximately  the  best  date  for  seeding  rice  on  the 
prairies. 

The  harvested  rice  should  be  shocked  promptly,  to  protect  it  frtxn 
the  sun  as  well  as  the  rain. 

The  shocks  should  be  strongly  built  to  withstand  the  wind  and 
should  be  well  capped. 

Rice  should  not  be  thrashed  until  it  has  been  in  the  shock  for  at 
least  two  weeks. 

The  danger  of  introducing  weeds  may  be  greatly  reduced  by  using 
only  seed  rice  that  has  been  thoroughly  cleaned  and  produced  on 
fields  that  are  not  infested. 
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THE    FIRST    QUESTIONS    that    the  prospective 
tractor  owner  asks  are: 

For  what  operations  can  I  use  the  tractor? 

In  what  operations  will  it  displace  horses  in  whole 
or  in  part? 

How  many  horses  will  it  displace  on  my  farm? 

This  bulletin  is  designed  to  help  the  fanner  answer 
these  questions  for  himself.  It  is  based  on  the  per- 
sonal experience  of  191  tractor  owners  in  seven  Corn- 
Belt  States.  It  shows  that  on  these  farms  the  num- 
ber of  horses  kept  was  two  or  three  per  farm  less 
after  the  purchase  of  tractors,  that  the  average  size 
of  the  farms  was  22  acres  more,  and  thai  the  horses 
left  on  the  farms  did  75  per  cent  of  the  tractive  work, 
while  the  tractors  did  ^  per  cent  AH  the  reports 
emphasize  the  fact  that  the  great  advantage  of  the 
tractor  lies  in  its  ability  to  save  time  at  critical  sea- 
sons when  time  is  precious  and  the  success  or  failure 
of  an  entire  crop  hangs  on  the  speed"  with  which  it  is 
handled. 


0£lice  of  the  Secretary 
Contribution  from  the  Oflice  of  Farm  Management 

H.  C.  TAYLOR,  Cbicr 
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INFLUENCE  OF  THE  TRACTOR  ON  USE 
OF  HORSES. 

(CORN  BELT— 191  FARMS.) 
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GENERAL  CONDITIONS. 

TRACTOR  INVESTIGATIONS,  with  special  reference  to  the 
influence  of  the  tractor  on  horse  labor,  were  made  in  the  sum- 
mer and  fall  of  1918  on  191  Corn-Belt  farms.  The  operators  of 
these  farms,  all  tractor  owners,  were  vLsited  by  a  representative  of 
the  United  States  Department  of  Agriculture,  and  detailed  informa- 
tion on  all  farm  operations  was  gathered.  The  inquiry  covered  a  full 
year's  work,  so  that  the  part  played  by  the  tractor  might  b^  noted  in 
all  its  relations.  The  aim  of  this  bulletin  is  to  present  the  more 
important  facts  brought  out  by  the  reports  of  these  farmers. 

The  investigation  was  carried  on  in  Ohio,  Indiana,  Illinois,  Iowa, 
Missouri,  Kansas,  and  Nebraska.  In  each  of  these  States  localities 
were  visited  in  which  a  large  number  of  tractors  were  in  operation. 
The  information  obtained  and  here  presented,  while  perhaps  strictly 
and  fully  applicable  only  to  the  farms  visited,  may  be  taken  as  a 
general  guide  as  to  the  results  which  might  be  obtained  in  using  a 
tractor  on  any  Corn-Belt  farm  of  like  type  and  organization.  Of 
course  the  statements  here  made  and  conclusions  drawn  are  not  ad- 
vanced as  being  final,  but  simply  as  additions  to  the  available  in- 
formation regarding  farm  tractors. 

NoiK—Adntowledsnent  ii  doe  to  Hr  H.  R.  ToIIp;,  of  Uic  Ofllce  of  Pans  Hanagenieiit, 
«  In  tbe  preparation  of  tbie  bolleUn. 
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In  figure  1  the  seven  Corn-Belt  States  are  shown.  The  black  area 
in  each  State  shows  the  section  where  the  information  was  obtained. 
The  same  number  of  reports  was  obtained  from  each  Stat«.  . 

To  obtain  results  which  would  give  as  near  a  representative  average  I 
as  possible,  an  effort  was  made  to  get  r^orts  covering  tractor  .op- 
erations under  as  many  different  conditions  as  possible,  and  hence  the 
conditions  represented  range  from  adverse  to  ideal.  The  fan:i3 
visited  ranged  from  flat  to  hilly.  The  soils  varied  from  the  heaviest 
gumbo  through  all  the  various  loams  to  light,  drifting,  sandy  soils. 
Some  of  the  gumbo  soils  now  under  cultivation  on  these  farms  were 
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formerly  unproductive,  owing  to  the  inability  of  horses  to  plow  theso 
soils.  With  the  introduction  of  the  tractor,  this  land  has  come  under 
cultivation  and  is  now  yielding  big  returns.  It  was  found  that 
tractors  were  operated  successfully  in  what  would  be  termed  unfavor- 
able as  well  as  favorable  seasons,  which  would  tend  to  show  their 
general  adaptability. 

While  the  section  covered  is  roughly  called  the  Com  Belt,  farm 
practices  are  not  uniform  throughout  the  region.  Inmost  parts  of  the 
eastern  Corn-Belt  States  commercial  fertilizers  and  lime  are  used, 
these  being  applied  by  horse-pulled  distributors.  In  preparing  the 
land  for  crops  all  the  ground  may  be  plowed,  or  the  small  grain  may 
be  seeded  on  the  previous  year's  corn  ground  by  disking  or  harrow- 
ing, without  plowing.  The  latter  practice  reduces  work  for  horses 
or  tractor  in  the  busy  season.  Whether  most  of  the  plowing  is  done 
in  the  fall  or  only  a  small  part,  and  the  rest  in  the  spring,  depends 
largely  on  location.  Where  fall  and  spring  plowing  are  done  in 
about  equal  amounts  on  individual  farms,  the  tractor  is  used  more  in 


Influence  of  Tractor  on  Use  of  Hones,  6 

the  fall  than  in  the  spring,  and  horses  vice  versa.  It  was  found  that 
when  all  the  reports  obtained  were  grouped  together  only  five  more 
operators  plowed  in  the  fall  than  in  the  spring,  but  the  nuober  of 
acres  plowed  in  the  fall  averaged  23.7  more  per  farm.  The  number 
of  men  using  horses  as  an  auxiliary  source  of  power  was  practically 
the  same  in  each  case.  The  number  of  acres  plowed  by  horses  av- 
eraged 18.6  more  per  fann  for  the  fall  than  for  the  spring. 

Many  farms  have  woodlands,  and  as  these  are  cleared  the  tractor  is 
used  for  sawing  the  wood  for  market,  thus  increasing  the  days  of  belt 
operation.  The  scarcity  of  labor  in  1918  hampered  the  gathering  of 
crops,  and  in  the  States  on  the  eastern  edge  of  the  Com  Belt  the 
tractor  was  used  to  a  considerable  extent  in  tlie  hay  field,  to  the  ex- 
elusion  of  horses. 

As  com  is  the  principal  crop  in  this  region,  the  effect  of  the  tractor 
on  horse  labor  will  be  more  noticeable  in  the  case  of  this  crop  than 
that  of  any  other  crop  grown,  the  average  acreage  of  com  per  farm 
of  those  visited  being  83.5  acres,  which  is  32  per  cent  of  the  tillable 
area  of  these  farms.  The  remaining  crops  grown  on  these  farms,  in 
order  of-crop  acreage,  arei  Wheat,  hay,  oats,  barley,  and  rye. 

In  this  bulletin  only  the  physical  relationship  of  tractor  power 
to  horse  power  has  been  ccmsidered,  and  no  attempt  is  made  to  ccun- 
pare  the  relative  coste  of  doing  work  by  these  sources  of  power.  The 
number  of  horses  displaced  on  these  fanns  is  also  shown,  but  no  in- 
ference has  been  drawn  as  to  whether  the  work  is  being  done  more 
cheaply  as  a  result  of  the  change. 

SUMMARY  OF  RESULTS. 

Briefly  summarized,  these  are  the  principal  facts  brought  out  or 
emphasized  by  this  study: 

1.  The  number  of  horses  disposed  of  on  141  farms  averaging  346J 
acres,  on  which  tractors  had  been  used  for  a  year  or  over,  was  2^ 
per  farm, 

2.  The  average  number  of  tillable  acres  per  horse  increased  from 
26i  to  38J  aft«r  the  purchase  of  the  tractor. 

3.  Nine  operators  out  of  191  displaced  horses  entirely  on  plowing, 
disking,  and  harrowing. 

4.  Only  16  operators  allowed  their  boraes  to  stand  idle  while  the 
tractor  was  in  use. 

5.  The  number  of  horses  displaced  by  the  tractors  mi  these  farms 
was  governed  by  the  number  it  was  necessary  to  retain  for  com  culti- 
vation and  other  vioik  current  at  the  same  time,  which  the  tractor 
could  not  do. 

6.  The  horses  remaining  on  these  forms  are  doing  about  76  per 
cent  of  the  tractive  work  and  tractors  the  remainder. 
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7.  The  tractor  was  used  for  an  average  of  29  ten>hoiir  days  pu- 
year  on  the  home  farm.  No  record  of  the  amount  of  custom  woA 
done  was  obtained. 

8.  A  three-plow  tractor  on  these  farms  does  the  woA  of  8}  h<xsea 
in  plowing,  disking,  harrowing,  and  harvesting. 

9.  After  purchasing  the  tractor,  the  average  size  of  the  faims  was 
increased  by  22  acres,  or  &)  per  cent. 

10.  The  principal  advantage  of  a  tractor  is  its  ability  to  do  heavy 
work  in  a  ^(M-t«r  time  than  it  can  be  done  with  horsea 

SIZE  OF  FARM. 

The  farms  visited  in  this  study  varied  considerably  in  size,  the 
smallest  being  of  80  acres  and  the  largest  of  1,640  acres.  Only  one 
tractor  was  used  on  each  of  these  two  farms,  while  some  of  those 
between  these  limits  operated  two  or  even  three  machines.  As  a 
rule,  the  smaller  farms  wer«  found  in  the  eastern  sectitm  of  the  Ccwu 
Belt. 

The  average  size  of  all  the  farms  visited  was  323.8  acres,  or,  in 
round  numbers,  a  half  section.  No  definite  statement  can  be  made 
from  the  figures  obtained  as  to  the  smallest  farm  on  which  a  trador 
is  profitable.  This  will  have  to  be  left  ^tirely  to  ihe  individual 
and  his  particular  needs  and  desires.  'Vyhile  it  would  appear  from 
available  reports  that  a  tractor  will  not  prove  a  pn^table  investment 
on  a  farm  of  80  acres,  in  scxne  cases  the  end  to  be  accomplished  may 
justify  the  expense  on  such  a  farm. 

The  141  farms  of  various  sizes  upon  which  tractors  had  been  in 
operation  for  a  year  or  more  were  arranged  into  seven  groups  ac- 
cording to  acrea^.  The  size  of  each  group  and  the  number  of  farms 
are  given  in  Table  I,  and  it  will  be  noted  that  the  greater  number 
of  farms  fall  in  the  groups  ranging  from  141  to  220  acres  and  from 
221  to  300. 

Table  I, — Number  and  tiit  of/amu. 
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The  size  of  the  farm,  for  the  present  at  least,  has  a  close  relation- 
ship to  age  of  the  tractor,  for  it  is  found  that  on  the  farms  of  540 
acres  and  under  the  tractors  in  service  have  been  used  an  average  of 
about  two  years,  while  on  the  farms  of  541  acres  and  over  the  average 
age  is  three  and  three-quarters  fears.  This  is  due  to  the  fact  that 
the  large  tractors,  which  were  the  first  to  be  manufactured,  as  a  rule, 
were  purchased  by  owners  of  large  farms,  while  the  small  farm, 
which  as  a  general  thing  could  not  economically  use  a  large  tractor, 
waited  until  the  advent  of  the  small  machine,  which  is  of  compara- 
tively recent  manufacture.  The  size  of  the  tractor  and  farm  is 
shown  in  Table  II  (see  p.  8).'  It  will  be  seen  that  but  for  the 
few  exceptional  cases  where  small  tractors  were  on  large  farms  and 
vice  versa,  the  difference  in  age  would  be  still  more  marked. 

An  important  trend  is  indicated  by  the  effect  of  the  tractor  on  the 
size  of  the  farm,  which  was  often  increased  after  the  introduction  of 
the  tractor.' 

Of  a  total  of  5&  farmers  who  reported  a  change  in  acreage,  46,  or 
SS^  per  cent,  reported  an  increase,  averaging  approximately  110  acres 
each.  The  remaining  nine  farmers,  or  16J  per  cent,  reported  a  de- 
crease, averaging  154  acres.  These  men  moved  to  smaller  farms  and 
were  not  able  to  rent  more  land.  It  is  not  always  possible  to  increase 
the  size  of  farm  at  will,  since  additional  land  is  not  always  available 
in  the  immediate  vicinity. 

Of  the  number  using  tractors  who  reported  their  acreage  un- 
changed, several  said  that  they  would  have  increased  the  size  of 
their  farm,  but  because  of  lack  of  help  found  it  impossible  to  do  so. 
In  a  laige  number  of  cases  where  the  tractor  was  purchased  for  use 
in  1918,  the  purchase  was  made  so  that  the  farm  work  could  be  done; 
otherwise  some  of  the  land  would  have  been  idle.  The  labor  saved  in 
these  cases  is  reported  as  amounting  to  from  one  to  three  men,  de- 
pending on  the  size  of  the  farm.  Another  saving  by  the  tractor, 
then,  is  that  of  hired  help,  since  it  enables  one  man  to  haiidle  an 
increased  acreage. 

SIZE  OF  TRACTOR. 

Five  large  tractors  were  found  ranging  in  size  from  8-  to  12-plow 
and  in  age  from  8  to  12  years.  All  other  tractors  ranged  in  size  from 
2-  to  6-plow.  Jiist  as  the  acreage  of  the  farms  from  which  reports 
were  obtained  increases  according  to  the  location  from  east  to  west, 
so  also  does  the  size  of  tractors  incre&se  according  to  location  from 
east  to  west.  Most  of  the  tractors  found  ranged  in  size  from  2-  to 
5-plow. 

■Sm  b)«o  Farmer*'  Bulletin.  968,  p.  1. 
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It  will  be  seen  (Table  II)  that  the  3-plow  machines  considerablv 
outnumber  any  of  the  others.  This  size  of  tractor  seems  to  be  the 
most  popular  among  farmers  in  general  and  is  the  same  size  as  was 
recommended  by  farmers  in  Illinois,  as  shown  by  an  earlier  invesd- 
gation.' 

When  it  was  realized  that  the  large  tractor  was  not  suitable  for  the 
ordinary  Corn-Belt  farm,  the  tendency  was  toward  the  small  tractor 
pulling  two  plows,  the  result  being  that  many  farmers  went  to  the 
other  extreme  and  bought  machines  too  small  for  their  needs.  The 
5-plow  tractors  and  larger  average  5J  years  old,  the  4-plow  25  years 
old,  the  2-plow  2  years  old,  and  the  3-plow  slightly  less  than  2  years 
old.  Tliis  indicates  that  the  latest  size  to  be  tried  out  extensively  is 
the  3-plow  machine. 

Judging  by  the  figures  in  Table  II,  there  does  not  seem  to  be  as 
yet  a  fixed  opinion  in  the  minds  of  these  men  as*  to  the  number  of 
acres  on  which  machines  of  given  sizes  arc  most  profitably  operated. 
It  seenis  that  the  operators  who  are  using  2-plow  machines  on  farms 
of  301  to  540  acres,  4^p]ow  machines  on  farms  of  220  acres  or  under, 
and  5-plow  and  over  on  farms  of  300  acres  or  under,  would  have 
done  well  to  have  investigated  the  experiences  of  other  men  before 
buying  their  tractors. 

The  average  size  of  the  farms  upon  which  the  2-bottom  tractor 
was  used  is  224  acres;  3-bottom,  334  acres;  4-bottom,  493  acres;  and 
6-bottom  and  over,  623  acres. 

AGE  OF  TRACTOR. 

As  has  already  been  said,  the  small  tractor  has  been  developed 
since  the  large  machine,  and  it  is  now  the  tendency  for  the  smaller 
tractors  to  outnumber  the  large  machines,  which,  however,  are  still 
manufactured  to  a  considerable  extent.  The  tractors  in  question, 
when  arranged  according  to  age,  show  more  machines  of  from  one 
'Ii^rnien'  Bulletin  003,  pagv  T. 
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to  three  years  old  than  of  all  other  ages  combined.  When  the  ma- 
chines one  year  old  or  over  are  arranged  according  to  age,  it  is 
found  that  there  are  56  from  one  to  two  years,  33  from  two  to  three 
years,  34  from  three  to  four  years,  10  from  four  to  fire  years,  and 
11  which  were  five  years  old  and  over.  The  machines  under  one  year 
old  numbered  47.  ^Yhile  there  are  many  more  tractors  in  the  one- 
to  three-year  groups  than  in  all  the  remaining  groups,  it  must  be 


remembered  that  the  small  numbers  in  the  older  group  are  due  to  the 
wearing  out  and  discarding  of  many  of  the  older  machines  and  the 
purchase  of  new  models. 

Age  is  closely  related  to  size  of  tractor,  for,  as  a  general  thing,  the 
old  tractors  are  the  large  tractors  of  five  plows  or  over,  while  the 
new  machines  are  the  small  tractors  of  two  to  four  plows.    The  56 
150826°— 20— BulL  1003-^2 
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tractors  from  one  to  two  years  old,  the  33  from  two  to  tliree  years, 
and  the  34  from  three  to  four  years  averaged  in  size  2J  plows,  while 
the  10  which  were  four  to  five  years  averaged  Z\  plows,  and  those 
five  years  old  and  over,  6J  plows.  Opinion,  after  some  years  waver- 
ing, seems  to  be  settling  on  the  3-plow  tractor  as  the  logical  ma- 
chine for  most  farms,  as  it  will  be  noticed  from  Table  II  that  this  size 
outnumbers  all  others. 

TRACTOR  OPERATIONS. 

The  farmer's  main  object  in  buying  a  tractor  is  to  be  able  to  do  the 
heavy  field  work  more  quickly  and  easily  than  it  can  be  done  with 
horses,  so  that  he  can  farm  a  greater  acreage  or  handle  his  present  . 
acreage  in  a  more  efficient  manner.  It  is  noticeable  that  the  men 
who  have  owned  a  machine  for  one  year  or  less  use  it,  as  a  rule, 
only  for  plowing  and  a  little  belt  work.  However,  there  are  excep- 
tions to  this  rule,  for  some  who  have  owned  machines  less  than  a 
year  use  them  on  every  operation  possible,  even  outdoing  the  older 
operators  on  the  total  number  of  different  uses.  As  a  rule,  however, 
the  longer  a  machine  is  owned  and  the  more  experienced  the  opera- 
tor l)ecomes  the  more  operations  he  finds  the  tractor  can  be  used  for. 
Here  again,  though  not  every  use  made  of  a  tractor  is  a  profitable  one 
for  all  fanns,  each  may  perhaps  be  justified  in  individual  instances. 

In  any  section  it  will  be  found  that  plowing  is  the  principal  opera- 
tion for  which  the  tractor  is  used,  and  that,  on  the  average,  the  daj^ 
it  is  used  in  draw-bar  work  will  outnumber  those  devoted  to  belt 
work.  In  gathering  reports  from  tractor  users  it  was  the  aim  to  list 
all  of  the  different  operations  for  which  the  tractor  was  used  on  each 
farm.  The  list  of  operations  obtained  brought  to  light  some  uses 
that  were  of  a  rather  unusual  nature.  To  both  the  experienced  and 
the  inexperienced  operator  a  list  of  all  these  operations,  both  com- 
mon and  uncommon,  fihould  be  of  interest  as  suggestive  of  the  pos- 
sibilities of  the  tractor.  (See  fig.  3.)  The  largest  number  of  dif- 
ferent operations  carried  on  by  any  one  individual  was  11,  while 
several  others  used  their  tractors  for  10  distinct  operations.  For  all 
farms  the  operations  averaged  about  5,  which  seems  low,  con- 
sidering what  individual  farmers  have  done. 

List  of  operations  in  which  tractor  was  used  on  191  Corn-Belt 
farms  follows: 

Plowinif.  tiraln  harvestlo};. 

Listing.  Com  picker  and  binder. 

Disking  and  si>ading.  !tlunur«  spreader. 

Hiirroning  ond  plsnklng.  Moving  buildings. 

Riilling  and  ouU  I -packing.  Road  grading  and  dra);glng. 

Sei-ding  grain.  Building  dike. 

Cultivating  com.  Cleurinj;  land. 

I,<ffldlnE  hay.  f^irelcliing  fence. 
Pnlllng  hny  tork. 
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TbrashiiiE  grain.*         -  Saw  mill. 

HnlllDg  clover.  Cider  mill. 

Elevating  grain.  Feed  grinding. 

Sbreddlng  com.  Pumping  water. 

Sbelling  com.  Pumping  (or  irrigation. 

Endlage  cutter.  Concrete  mixer. 

Baling  hay.  Tomato  canning  factory. 
Sawing  wood. 

While  many  of  the  above  operations  are  exceptional,  they  never- 
thelees  show  the  large  possibilities  of  the  tractor  as  a  source  of  power 
for  fann  work,  as  well  as  its  adaptability  to  a  large  variety  of  uses. 


OPERATIONS 

PERCENTAGE 
10         10         30        40 

OF  OWNERS 
SO       GO         10        90        30 

Plowing 

DISHING 
S*WINO  WOOD 

HwrnowiNG 

..    . 

_, . 

™ 

HARVESTING 

THRASHING 

^^IHHB 

SHELLING  CORN 

^■■■B 

CUTTING  ENSILAGE 

^■^^H 

LOADING  HAY 

I^HI 

CORN   5HKC0DINC 

^B 

PLAN  KING 

■ 

HAULING 

■ 

SEEDING. 

■ 

PULLING    STUMPS 

■ 

CULTl- PACKING 

■ 

Fio.  i. — TatlouB  opcratlODB  for  whlcb  191  tractocs  were  nsed,  Bhowln,-;  the  p«rcpn(age 
el  nwre  For  each  operation.  No  operation  carried  on  by  less  than  Q  per  cent  of  the 
operators  la  listed. 

The  principal  operations  on  which  tractors  are  used  are  small  in 
number  when  compared  with  the  entire  list  as  given.  Figure  4  shows 
the  major  operations  for  which  191  tractors  were  used  and  the  per- 
centage of  owners  using  them  in  each  case.  Operations  which  were 
not  performed  by  at  least  10  tractors  are  not  included. 

As  is  natural  to  suppose,  plowing  leads  all  operations  from  the 
standpoint  of  number  of  users,  with  96- per  cent.  The  4  per  cent  who 
did  not  use  their  tractors  for  plowing  owned  old  machines  which 
tlicy  had  found  too  heavy  for  their  conditions.  It  may  be  surpris- 
ing to  note  that  over  50  per  cent  used  their  tractors  as  a  source  of 
power  for  sawing  wood,  in  many  cases  saving  the  expense  of  the  pur- 
chase of  a  stationary  engine  to  do  this  work.  .  -  t 
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One  other  operation  may  be  cited  because  of  its  unusual  character 
hitherto,  that  of  loading  hay.  Twelve  per  cent  of  the  operators  used 
their  machines  for  pulling  the  hay  wagon  and  loader.  Labor  short- 
age was  principally  responsible  for  the  size  of  this  group,  for  the 
work  was  done  with  one  man  fewer  than  when  horses  were  used. 
Each  of  tlie  farmers  seemed  to  be  pleased  with  the  results  obtained 
and  stated  that  it  was  his  intention  to  continue  the  operation  another 
year.  All  of  these  operators  used  the  tractor  with  one  wagon  and 
loader.  If  two  wagons  and  two  loaders  were  arranged  so  that  they 
could  be  pulled  at  the  same  time,  as  is  frequently  done,  It  would  re- 
sult in  a  still  greater  saving  of  time  and  labor. 

While  there  is  a  great  deal  of  objection  on  the  part  of  some  to  using 
tlie  tractor  on  prepared  ground,  especially  after  disking,  it  will  be 
seen  that  nearly  50  per  cent  of  the  owners  used  the  tractor  for  harrow- 
ing. In  the  case  of  planking  and  culti-packing,  the  number  dropped 
to  less  tlian  10  per  cent,  but  this  is  due  to  the  fact  that  few  perform 
these  operations  at  all. 

EXCLUSIVE   AND   COMBINED   USES   OF  TRACTOR   AND 
HORSES. 

On  very  few  farms  are  any  operations  now  performed  entirely  with 
the  tractor  for  whicli  horses  were  formerly  used  exclusively.  As 
shown  in  figure  4,  most  of  the  owners  use  their  machines  for  plowing. 
Plowing  should  then  no  doubt  show  to  a  greater  extent  the  number  of 
operators  using  a  tractor  exclusively  for  any  one  operation.  It  was 
ifound  tiiat  the  older  tractors  shared  the  plowing  with  horses  more 
than  tlie  newer  machines.  With  the  older  machines,,  too,  horses  were 
used  more  often  to  finish  up  the  fields.  This  is  due  to  the  fact  that 
the  newer  machines  are  more  easily  handled  in  plowing  out  comers. 

Nine  operators  stated  that  now  tliey  never  have  a  horse  in  the  field 
for  plowing  or  disking  and  harrowing,  white  others  used  the  tractor 
exclusively  in  the  fall  and  horses  to  a  great  extent  in  the  spring,  be- 
cause of  moisture  conditions.  In  some  localities  visited  it  was  im- 
possible to  plow  with  horses  in  the  fall  of  1918  owing  to  unusually 
dry  weather,  which  left  the  soil  so  hard  tliat  it  was  impossible  to  keep 
a  horse-drawn  plow  in  the  ground.  Under  this  condition  the  tractor 
user  was  working  every  day  preparing  the  ground  for  winter  wheat, 
while  the  farmer  depending  on  horse  labor  was  compelled  to  wait  for 
rain  to  soften  the  soil.  Such  an  interval  of  forced  waiting  may  en- 
tail crop  failure  for  the  following  season. 

In  considering  the  exclusive  or  combined  use  of  the  tractor  and 
horses  on  farm  operations,  only  those  operations  in  which  the  two 
sources  of  power  compete  in  a  major  way  are  considered.  These  are 
spring  and  fall  plowing,  disking,  harrowing,  and  harvesting. 
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To  make  possible  a  comparison  of  practices  in  these  operations,  141 
farms  were  arranged  into  7  groups  according  to  acreage,  and 
classified  according  to  utilization  of  tractor  power  and  lioi'sepower. 
(See  Table  III  for  plowing  and  Table  IV  for  harvesting.)  The 
weight  of  the  machine  will  govern  to  a  considerable  extent  its  use  in 
disking  and  harrowing,  and  it  will  be  noted  thai  on  the  larger  farms, 
where  as  a  general  thing  the  tractors  were  large  machines,  tractors 
were  not  so  generally  used  for  this  work  as  on  the  smaller  farms  with 
the  lighter  machines. 


Table  IV.^Kuntber  0/ operators  who  use  Iraetors  excbinvdy,  haraa  exdutively,  or  both. 
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These  tables  show  that  in  each  case  the  perc^itage  of  operators 
who  use  their  tractor  exclusively  drops  off  rather  gradually  as  the 
farms  get  larger,  which  is  attributable  to  the  inability  of  Uie  tractor 
to  do  all  of  the  work  on  these  larger  farms.  In  harvesting  it  is  seen 
that  on  the  very  large  farms  the  work  is  done  entirely  with  horses. 
In  the  case  of  three  operators  this  was  due  to  the  unwieldly  axe  of 
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the  tractor,  and  in  those  of  the  remaining  seven  to  an  abundance  of 
horsepower  which  otheswise  would  have  been  idle  (fewer  horses  be- 
ing displaced  on  these  large  farms  than  on  any  other  group).  WhUe 
the  use  of  a  tractor  saves  horses  in  harvesting,  it  does  not  save  in 
man  power.  Witii  horses  one  man  can  handle  the  outfit,  while  with 
the  tractor  two  are  usually  required. 

Table  V  shows  the  same  group  of  farms  as  Tables  III  and  IV, 
classified  according  to  practice  in  disking  and  harrowing.  It  will 
be  sexsa  that  the  number  of  exclusive  tractor  users  is  considerably 
smaller  than  for  any  of  the  other  operations.  This  decrease  in  the 
exclusive  use  is  mainly  due  to  fear  of  packing  soft  ground,  and  to 
unfavorable  moisture  conditions  in  the  spring. 
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One  hundred  and  six  farmers  used  their  tractors  for  disking  and 
harrowing,  while  for  fall  and  spring  plowing  and  harvesting  the 
numbers  are  112,  107,  and  43,  respectively.  The  average  number  of 
days'  work  spent  on  each  of  these  operations  in  the  order  tliat  they 
are  given  above  is  6.9,  8.9,  7.2,  and  3.9.  At  the  same  time  on  these 
farms  20.2,  8.4,  6.3,  and  5.5  horse  days  also  were  required  for  the 
respective  operations.  These  figures  would  tend  to  show  that  where 
the  cx>ndition8  are  at  alt  favorable  the  operator  will  use  the  tractor  as 
much  as  possible. 

It  will  be  of  interest  to  note  further  that,  of  the  operators  who 
used  only  tractors  for  disking  and  liarrowing,  the  majority  used 
two-plow  machines,  the  remaining  few  using  three-plow.  The  opera- 
tors who  used  their  tractor  in  conjunction  with  their  horses  had  ma- 
chines which  averaged  three  plows,  while  those  who  used  only  horses 
for  these  operations,  owned  tractors  which  averaged  four  plows. 
Size  of  tractor  would,  therefore,  seem  to  be  significant  if  it  alone 
is  to  be  used  for  disking  and  harrowing,  or  if  its  use  in  conjunction 
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with  horses,  which  seems  to  be  the  most  common  practice  od  these 
farms,  is  contemplated.  The  use  of  the  tractor  with  horses  is  not 
only  the  most  common  practice,  but  in  most  cases  the  most  prac- 
tical, as  soil  conditions  in  the  spring  are  not  always  ideal  for  use 
of  the  machine. 

ANNUAL  USE  OP  TRACTOR  AND  HORSES. 

The  days  in  a  year  that  any  machine  is  used  depend  upon  a  com- 
bination of  conditions.  If  the  tractor  is  used  as  the  source  of  power 
for  belt  work,  instead  of  a  stationary  engine,  the  total  number  of 
working  days  will  be  increased  considerably.  Again,  seasonal  and 
weather  conditions  will  influence  the  davs  used  annually. 


DAYS 

NO.TRACTORS 
10                     to                     30                     4-0 

0-10 
H  -to 

21  -30 
31  -40 
4-1  -SO 
51  -60 
61   -70 
71  -  80 
81  -90 

1 

Pia.  0. — Nnmber  of  dayi  144  tntcton  ooe  rear  old,  i 


e  used  an  Dually. 


In  determining  the  number  of  days  that  the  tractor  was  osed 
annually,  an  effort  was  made  to  ascertain  the  number  of  full  days' 
work.  It  was  noted  that  in  giving  figures  on  number  of  days'  work 
operators  often  called  fractions  of  days  whole  days.  For  example, 
where  feed  was  ground  two  dajs  each  week  during  the  winter 
months,  the  number  of  days'  work  done  was  given  as  two  days  a  week, 
when  in  reality  the  tractor  was  run  only  two  hours  each  day,  or  less 
than  one-half  a  day  per  week.  It  was  necessai'y,  therefore,  to  reduce 
all  working  time  to  a  10-hour  day  basis,  as  was  the  case  in  arriving 
at  the  time  a  horse  worlts  annuall3-  on  the  average  (100  days).' 

In  computing  tlie  days  used  annually,  no  tractor  less  than  one  year 
old  was  considered,  so  that  a  full  years'  work  for  each  machine  is 
represented.  In  figure  5  is  shown  the  number  of  tractors  and. the 
days  they  were  used  on  the  home  farm  for  drawbar  and  belt  work. 
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It  will  be  seen  that  the  greatest  number  of  operators  used  tbeir 
machines  between  21  and  30  days  aruiually,  the  average  number  of 
days  used  per  year  for  all  being  29,  for  draw-bar  work  20,  and  for 
belt  work  9.  Many  reports  bare  been  published  and  given  wide  pub- 
licity in  regard  to  men  who  are  said  to  operate  their  tractors  from 
100  to  200  days  annually.  Considering  necessary  time  out  for  bad 
weather,  Sundays  and  holidays,  moving,  maintenance,  repair,  and 
time  required  by  other  work,  it  woiild  seem  that  these  figures  are 
extreme. 

The  age  of  the  tractor  does  not  seem  to  influence  to  a  great  extent 
the  number  of  days  used  annually.  The  figure  is  uniform  for  the 
machines  of  one,  two,  and  three  years,  while  it  drops  off  about  three 
days  for  machines  of  four  years  and  over.  This  falling  off  is  ex- 
plained by  the  fact  that  the  larger  machines  are  in  this  class  and  that 
they  are  being  used  less  and  less  for  field  work,  thou^  the  time  they 
are  used  on  belt  work  remains  fairly  constant. 

DISPLACEMENT  OF  HORSES. 

There  seems  to  be  a  general  impression  that  the  use  of  the  tractor 
will  eliminate  a  large  percentage  of  the  horses  kept  on  the  farm. 
However,  this  has  not  proved  to  be  the  case  up  to  the  present  time, 
except  in  a  few  scattering  instances.  (See  Table  VI.)  Too  many 
are  misled  by  the  broad  statements  that  are  circulated  regarding  the 
importance  of  the  tractor  in  the  matter  of  horse  displacement  and 
lose  sight  of  the  major  advantage  of  the  tractor,  nunely,  its  ability 
to  do  heavy  work  and  cover  the  desired  acreage  in  a  shorter  time  than 
the  same  can  be  done  by  horses.  If  this  fact  were  generally  realized,' 
many  a  man  who  has  sold  his  horses  upon  purchasing  a  tractor  (or 
even  before,  as  did  two  of  the  men  under  consideration)  would  have 
hesitated  to  do  so  until  he  found  out  just  what  it  was  possible  to  do 
on  his  farm  with  the  tractor  and  what  would  remain  to  be  done  with 
horses. 

J*  on  tckich  tractors  had  been 


Number  of  farms ' 141 


Number  of  horsea  before  buyiDg  trnctor 9| 

Number  after  buying  tractor , TJ 

Number  (]lR])laced 21 

Acreage  per  horse  l>efore  buying  trni-tor 35i 

Acreage  per  horse  after — 471 
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'It  should  be  borne  in  mind  that  even  the  best  tractor  is  not  suitable 
for  all  the  necessary  operations  on  a  Corn-Belt  farm  or  on  any  other 
type  of  farm,  for  that  matter.  It  will  therefore  be  necessary  to  keep 
enough  horses  to  carry  .on  the  operations  that  it  is  not  possible  to  do 
with  the  tractor. 

The  market  for  horses  was  relatively  weak  when  this  inquiry  was 
made,  and  consequently  many  horses  have  been  kept  on  farms  where 
tractors  were  owned,  which  otherwise  would  have  been  disposed  of. 
This  fact  will  have  a  bearing  on  the  number  of  horses  displaced  on 
these  farms.  Often,  when  the  question  of  how  many  horses  had  been 
disposed  of  was  asked,  the  reply  was :  "  I  could  spare  more,  but  the 
price  is  so  low  that  I  can  not  afford  to  sell  them." 

A  significant  feature  brought  out  by  the  inquiry  was  the  lack  of 
colts  on  these  farms.  The  production  of  colts,  formerly  an  important 
side  line,  seemed  to  have  been  practically  abandoned,  raising  a  serious 
question  as  to  the  source  of  the  future  supply  of  horses.  The  reason 
for  this  was  twofold,  the  low  price  paid  for  horses  and  the  high  price 
of  feed.  The  average  cost  of  feed  for  horses  on  these  farms  was  39 
cents  per  head  per  day,  or  $142.35  per  year,  a  considerable  increase 
over  prewar  prices.  If  the  same  horses  were  to  be  kept  in  town,  the 
cost  of  the  feeding  would  be  around  55  cents  per  day,  or  $200  per 
year,  the  difference  being  due  to  the  pasturage  and  cheap  feed  on  the 
farm  which  it  is  not  possible  to  obtain  in  town.  With  this  high  price 
of  feed  per  year,  it  will  be  seen  that  horsra  are  kept  at  a  loss  unless 
they  are  doing  some  productive  work  a  large  share  of  the  time.  The 
cost  of  feeding  a  horse  seems  out  of  proportion  to  his  value,  as  the 
average  price  of  the  horses  displaced  on  all  of  the  farms  was  but 
$161,  whicli  figure  can  *lso  be  assumed  as  the  average  value  of  those 
that  were  retained,  as  it  was  not  the  poorest  horses  which  were  sold, 
but  those  of  about  average  quality. 

On  the  farms  which  had  had  tractors  in  operation  for  one  year  or 
more  (average  acreage  346J)  the  number  of  horses  displaced  aver- 
aged Si-  (See  table  VTI.)  The  acreage  per  horse  before  and  after 
was  35,5  and  47.8  acres,  respectively,  an  increase  of  12.3  acres  per 
horse.  It  should  be  remembered  that  there  was  an  average  increase 
of  22  acres  in  the  size  of  the  farms  after  the  purcliase  of  tractors. 

The  number  of  tillable  acres  per  horse,  both  before  and  after  the 
purchase  of  the  tractor,  increased  from  the  smaller  to  the  large  farms. 
The  increase  in  percentage  of  acres  per  horse,  however,  is  consider- 
ably larger  for  the  smaller  farms  than  for  the  largest  group  where 
the  number  of  acres  per  horse  is  greatest.  The  former  were  keeping 
more  horses  than  were  necessary,  while  the  latter  had  nearly  the  min- 
imum number  required  for  their  needs  before  buying  a  tractor. 
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Taml*  VII. — TUlabU  acre*  per  horte  h^ort  and  sfUr  IKi  purehase  of  the  tractor  and  tht 
ptretntage  of  introue  .in  eaefi  ai»e. 


BlMOllHIIl. 

Number 

TUtabIt 

TUlalil* 

amble 

10 
36 
35 
16 
18 
16 
10 

18.8 
22.6 
23.7 
23.6 
23.9 
31.2 
42.2 

31.5 
31.4 
as  3 
37.4 
42.3 
44.1 
50.0 

58 

141 

26.5 

38.5 

The  size  of  the  tractor  has  no  uniform  bearing  on  the  number  of 
horses  displaced  and,  therefore,  can  not  be  used  as  an  index  of  possi- 
ble horse  displacement  when  purchasing  a  machine.  The  tractor 
most  suitable  to  the  particular  needs  of  the  farm  should  be  considered 
and  not  its  advertised  rate  of  horse  displacement. 

At  the  present  stage  of  development  the  age  of  the  tractor  has  a 
very  definite  bearing  on  the  rate  of  horse  displacement.  Though 
there  is  a  tendency  on  the  part  of  some  owners  at  first  to  sell  more 
horses  than  they  should,  with  the  result  that  it  is  necessary  to  rebuy, 
these  men  are  greatly  outnumbered  by  the  more  careful  operators 
who  are  slow  to  dispose  of  tlieir  horses  until  they  are  sure  of  what 
can  be  done  with  the  new  outfit.  Usually  the  original  purpose  in 
buying  a  tractor  is  to  do  the  heavy  work,  such  as  plowing,  but  other 
uses  are  soon  found  as  the  operator  becomes  more  accustomed  to  its 
use  and  operation. 

Reference  has  been  made  to  the  fact  that  enough  horses  will  have 
to  be  kept  on  the  farm  to  carry  on  the  operations  for  which  it  is  not 
practicable  to  use  the  tractor.  An  exception  might,  however,  be  noted 
where  it  would  be  cheaper  to  hire  an  extra  horse  or  two  for  a  short 
period  to  carry  the  work  on  rather  than  keep  them  at  a  big  expense 
throughout  the  year  for  the  short  period  when  needed.  It  was  found 
that  22  men  did  just  this  thing,  finding  it  a  great  deal  cheaper  to  hire 
than  own.  This  practice  was  highly  recommended  by  some,  as  it 
saved  a  team  and  the  necessary  cost  connected  therewith,  including 
investment,  harness,  feed,  and  care.  Help  being  scarce,  many  said  it 
was  their  only  way  of  obtaining  an  extra  man  when  needed.  Most 
men  who  team  for  hire  will  not  hire  out  their  teams  alone.  It  was 
the  general  opinion  that  a  man  and  team  could  be  hired  relatively 
cheaper  than  a  man  alone,  and  this  opinion  is  home  out  by  the  prices 
paid  by  the  majority  of  men  who  hired,  which  was  but  $6  to  $6  per 
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day  for  cme  man  and  a  team  for  cultivating  com,  haying,  or  harvest- 
ing. Even  paying  more  for  a  man  and  team  is  certainly  cheaper  than 
carrying  over  an  extra  team  for  these  operations,  providing,  of 
course,  that  it  is  possible  to  hire  the  labor  in  the  particular  com- 
munity. 

EFFECT  OF  CORN  ON  THE  DISPLACEMENT  OF  HORSE 
LABOR. 

On  116  farms,  each  containing  20  or  more  acres  of  com,  it  was 
found  that  29  were  operated  with  four  horses,  the  acreages  in  com 
ranging  from  20  to-119  acres;  26  by  six  horses,  com  acreage  40  to 
199;  and  15  by  eight  horses  with  com  acreages  of  40  to  199.  All 
other  groups  contained  fewer  than  ten  farms.  Only  four  farms  were 
operated  with  two  horses,  with  com  acreages  rang^g  from  20  to  59. 
In  all,  23  farms  were  operated  with  odd  numbers  of  horses.  The 
average  acreage  of  com  per  horse  for  this  group  was  14. 

Of  138  farms  on  which  corn  occupies  a  greater  acreage  than  any 
other  crop,  69  had  ten  acres  of  corn  or  under  per  horse;  44  had  11  to 
15  acres;  26  had  16  to  20  acres;  and  9  had  20  acres  and  over.  The 
tendency  is  strongly  toward  a  smaller  number  of  acres  per  horse 
than  20,  the  number  usually  figured  on.  When  these  same  farms  are 
arranged  according  to  the  per  cent  of  tillable  acres  in  com,  it  is 
found  that  the  number  of  tilled  acres  per  horse  decreases  as  the  area 
in  com  increases,  with  but  one  exception.  In  other  words,  the 
greater  the  area  in  com  the  fewer  horses  displaced.  This  can  be 
attributed  to  no  other  reason  than  that  it  is  necessary  to  keep  enough 
horses  to  cultivate  com  and  do  other  necessary  horse  work  at  com 
cultivating  time.  Until  com  is  cultivated  with  a  motor  cultivator,  of 
which  there  are  several  now  on  the  market,  it  will  be  necessary  to 
keep  these  horses,  as  the  ordinary  tractor  is  not  suitable  for  this 
operation.  Many  of  the  farmers  interviewed  said  that  if  it  were  not 
for  com  cultivating,  more  horses  could  be  displaced. 

It  would  seem,  therefore,  that  after  eliminating  horse  labor  to  a 
large  extent  from  spring  work,  the  next  problem  would  be  to  do  the 
same  for  cultivating  by  using  two-rowjnachines  or  motor  cultivators. 
At  any  rate  it  is  dear  that,  in  determining  the  number  of  horses  that 
will  be  displaced  by  the  tractor,  it  will  be  necessary  first  to  determine 
the  number  of  horses  required  to  cultivate  the  usual  com  acreage  and 
carry  on  the  other  necessary  work  ccuning  in  these  periods. 

INFLUENCE  OF  THE  TRACTOR  ON   DISTRIBUTION   OF 
HORSE  LABOR. 

Farms  of  the  Com  Belt  should  offer  almost  ideal  conditions  for 
using  the  tractor.  Not  only  is  the  topography  generally  favorable, 
but  the  operations  for  which  the  tractor  is  best  fitted  (those  which 
require  the  greatest  amount  of  horse  labor  in  the  shortest  possible 
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time,  namely,  the  preparation  of  ground  lor  spring  crops)  are  the 
operations  which  require  the  greatest  amount  of  drawbar  work 
on  a  Corn-Belt  farm  (fig.  6).  It  has  been  shown  that  it  is  neces- 
sary for  a  horse-operated  farm  to  carry  enough  horses  throughout 
the  year  to  carry  on  the  work  during  the  spring  rush. 
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In  figure  7,  in  the  left-hand  column,  is  shown  the  distribution  of 
horse  labor  throughout  the  year  on  an  ordinary  Corn-Belt  farm  of 
200  acres.' 
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It  will  be  seen  that  the  greatest  amount  of  hM*se  labor  comes  late 
in  April  and  consists  mainly  of  plowing  for  com  and  the  various 
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operations  involved  in  getting  the  oats  crop  sown.  The  next  three 
large  10-day  periods,  covering  the  mouth  of  May,  are  in  the  main  de- 
voted to  the  preparing  of  com  ground  and  com  planting.    Corn 
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cultivatinp  is  spread  over  the  period  from  June  1  to  August  1,  and 
at  no  time  does  it  approach  in  intensity  the  work  required  for  prep- 
aration of  the  aoil. 

The  work  required  on  this  farm  during  the  heavy  10-day  period  in 
April  amounted  to  711  horse-hours.  With  two  days  out  of  the  period 
for  Sunday  and  inclement  weather,  there  remained  eight  working 
days  of  10  hours  each.  With  nine  horses,  the  number  on  this  farm, 
each  working  every  day,  it  would  have  been  possible  to  put  in  a  total 
of  720  horse-hours  in  the  eight  days.  This  would  necessarily  mean 
that  no  time  be  lost,  as  the  margin  is  small.  In  the  spring,  during 
this  rush  period,  it  is  usually  the  custom  to  put  in  a  greater  number 
of  hours  per  day  in  the  field  than  10,  so  that  no  time  be  lost  in  get- 
ting the  ground  in  shape  for  crops. 

The  month  of  May  requires  nearly  as  great  an  amount  of  horse 
labor  for  each  10-day  period  as  is  required  in  April,  for  there  will 
be  days  when  no  field  work  can  be  done.  During  this  40-day  stretch 
of  heavy  horse  labor  the  nine  horses  on  this  farm  are  seldom  idle. 
It  would  not  be  necessary,  however,  to  use  this  number  for  com 
plowing  or  for  any  other  operation  during  the  remainder  of  the 
year,  as  six  horses  are  capable  of  doing  any  work  necessary  after  the 
crD[%  are  in.  Immediately  after  the  com  is  planted  the  horses  can 
be  worked  alternately  on  the  various  operations,  which  would  give 
each  the  usual  needed  rest  after  the  heavy  spring  work. 

The  greater  part  of  the  work  in  the  10-day  periods  of  June  11-20 
and  July  1-10  is  com  cultivating,  and  as  there  is  little  comx>eting 
work  during  that  time  there  is  no  rush  of  work  to  be  done  in  a 
short  period.  Thrashing  takes  most  of  the  time  during  the  10-day 
period  of  August  1-iO.  This  includes  return  labor  to  neighbors  who 
help  in  thrashing  on  the  home  farm.  After  the  August  period  the 
work  for  nine  horses  is  very  light,  and  they  are  consequently  idle 
a  great  share  of  the  time. 

In  the  right-hand  column  of  figure  7  is  shown  the  estimated  maxi- 
mum horse  labor  which  a  tractor  could  replace  on  this  same  farm. 
With  the  tractor  doing  all  the  work  for  which  it  is  suited,  a  consider- 
able amount  of  horse  labor  would  be  eliminated.  The  black  area  in 
this  column  shows  the  number  of  hours  labor  that  it  would  still  be 
necessary  to  do  with  the  remaining  horses,  while  the  shaded  area 
shows  the  number  of  horse  hours  which  the  tractor  would  eliminate 
vrhile  doing  the  same  work  in  considerably  less  time. 

If  a  tractor  were  used,  the  peak  load  for  horse  labor  would  come 
during  the  first  10  days  in  August.  The  larger  part  of  this  work  is 
thrashing  and  is  all  done  in  two  days'  time.  It  is  not  usually  neces- 
sary, however,  to  have  horses  enough  to  carry  the  work  over  this 
period,  since  extra  teams  are  ordinarily  furnished  by  neighbors  in 
the  customary  exchange  of  labor  in  thrashing.    The  number  of  horses 
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necessary  to  keep  would  then  depend  upon  other  factors,  and  it  is 
found  that  the  largest  amount  of  horse  labor  absolutely  required 
would  be  that  demanded  during  the  periods  of  June  11-20  and  July 
1-10.  Most  of  this  work  is  com  cultivation,  and  to  be  perfectly 
safe  six  horses  would  be  necessary  to  do  the  work,  as  there  arc  108 
acres  of  com  on  the  farm.  Thus  three  horses  safely  could  be  dis- 
posed of  and  still  leave  enough  to  do  all  the  necessary  work. 

A  still  further  indication  of  what  the  effect  of  the  tractor  on  this 
farm  would  be  is  given  by  the  following  figures :  The  total  number 
of  days  which  the  nine  horses  worked  on  this  200-acre  farm  in  one 
year  was  850,  or  an  average  per  horse  of  94J  days  per  year,  which  is 
close  to  the  100-day  average  usually  given.  With  the  addition  of  a 
tractor  doing  the  work  for  which  it  is  suitable  321  days  of  horse 
labor  would  be  eliminated,  which  would  then  leave  .')29  days  of  labor 
still  requiring  the  work  of  horses  to  perform,  while  the  tractor  does 
the  remainder.  If  three  horses  are  disposed  of  there  would  be  left  88 
days  of  labor  per  year  for  each  of  the  remaining  six  horses,  or  6J 
days  less  labor  per  horse  than  before. 

Of  the  entire  amount  of  tractive  work  done  during  the  year,  the 
tractor  would  do  approximately  38  per  cent  and  the  liorses  the  re- 
maining C2  per  cent.  It  must  be  understood  that  the  work  which  the 
tractor  is  here  represented  as  doing  is  the  maximum  amount  that 
possibly  could  be  done  on  the  drawbar  on  this  farm,  and  on  few 
farms,  if  any,  would  the  full  amount  here  shown  bo  done.  Within 
reasonable  limits  the  difference  between  the  possible  maximum  and 
the  actual  amount  of  work  performed  by  the  tractor  could  well  be 
taken  care  of  by  the  six  horses,  which  would  act  as  an  auxiliary 
source  of  power  at  all  times,  and  be  able  to  help  out  in  most  of  the 
emergencies  that  might  arise.  Further,  there  would  be  work  for  the 
tractor  on  the  belt,  but  this  is  not  ordinarily  a  competing-horse  oper- 
ation, so  the  number  of  days'  belt  work  is  not  considered. 

Considering  the  acreage  covered  and  the  time  required  by  the  trac- 
tor on  various  major  operations  with  reference  to  tlie  work  formerly 
done  by  horses,  it  is  found  that  a  3-bottom  tractor  would,  in  the  same 
time,  all  conditions  being  cqnal,  do  the  work  of  8J  horses.  However, 
it  should  not  be  taken  that  the  tractor  will  displace  this  numl>er  of 
horses.  At  this  rate  the  plowing,  disking,  harrowing,  and  harvesting 
which  would  take  the  entire  nine  horses  about  3C  days  to  do  could  be 
done  with  the  tractor  alone  in  about  38  days  of  10  hours  each.  Thus 
it  will  be  readily  seen  how  with  the  tractor  it  is  possible  to  increase 
the  size  of  the  farm  without  hiring  more  man  labor,  as  many  opera- 
tors do;  for,  as  stated  before,  one  man  is  able  to  handle  more  acres 
with  a  tractor  than  with  horses  in  a  given  time. 

Attention  is  now  directed  to  the  residts  which  have  been  obtained 
on  the  entire  group  of  farms  as  compared  with  those  shown  for  one 
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farni  in  figure  7.  It  sliould  be  remembered  that  in  the  case  of  the  one 
farm  cited,  the  principal  crops  were  corn,  oats,  and  hay,  while  in 
the  large  group  the  averages  reflect  the  influences  of  various  cropping 
systems.  The  number  of  days  of  horse  labor  required  per  year  for 
all  operations  since  the  advent  of  the  tractor  was  ascertained  for  each 
of  the  farms,  so  that  a  comparison  could  be  made  of  the  days  of  trac- 
tor work  and  of  horse  work. 

The  number  of  days  of  horse  labor  expended  annually  on  the  141 
farms,  averaging  346  acres,  upon  which  a  tractor  had  been  in  opera- 
tion one  year  or  more,  was  566,  or  an  average  per  horse  of  78  days  per 
year.  This  figure  as  compared  to  the  94J  days  on  the  200-acre  farm 
is  low,  and  indicates  that  the  horses  were  idle  too  much  of  the  time. 
This  bears  out  the  surmise  that  more  horses  might  have  been  sold 
from  these  farms  had  the  market  price  been  high  enough.  If  now 
the  average  number  of  horses  on  these  farms  were  reduced  by  one, 
the  number  of  day's  work  for  the  remaining  horses  would  tlien  be 
90J  per  year,  which  would  be  near  what  it  should  be  and  still  leave  a 
margin  of  safety,  for  it  is  considered  that,  on  the  average,  a  horse 
works  approximately  100  days  annually  in  the  Corn  Belt.' 

The  drawbar  work  that  the  tractor  is  doing,  expressed  in  terms 
of  horse-days,  amounts  to  but  172J  days  annually,  which  would  indi-  ' 
cate  that  many  machines  are  falling  far  below  the  maximum  amount 
of  work  a  tractor  can  do,  in  view  of  the  possible  elimination  of  horse 
labor  on  the  above-cited  200-acre  fann  (321  horse-days).  This  is 
accounted  for  by  the  fact  that  there  are  many  old  machines  which 
are  too  heavy  to  work  on  preparing  ground  and  related  operations,  and 
which  are  used  for  plowing  only.  The  newer  and  lighter  machines 
show  a  considerable  higher  average  number  of  days'  drawbar  work 
per  year  than  the  general  average. 

The  average  share  of  the  drawbar  work  that  the  tractor  does  on 
these  farms  is  approximately  25  per  cent,  which  leaves  75  per  cent  for 
the  horses  to  do  as  compared  to  62  per  cent  for  the  horses  and  38  per 
cent  maximum  for  the  tractor  as  estimated  for  the  200-acre  farm 
above  cited. 

USE  OP  HORSES  WHILE  TRACTOR  IS  IN  OPERATION. 

With  the  high  price  of  feed  (see  p.  18)  it  is  now  more  important 
than  ever  before  to  obtain  the  maximum  amount  of  work  from  the 
horses  which  remain  on  the  farm  after  the  purchase  of  the  tractor. 
Of  course,  there  is  only  a  certain  amount  of  productive  work  to  be 
done  on  any  farm  without  a  change  of  organization,  and  when  this 
is  completed  there  is  notliing  left  for  the  hoi-ses  but  to  stand  idle. 
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During  the  seasons  when  the  greatest  amount  of  horse  labor  is  re- 
quired, it  is  not  a  very  difficult  task  to  find  enough  profitable  work 
to  keep  the  work  animals  busy,  but  the  problem  of  keeping  the 
horses  profitably  busy  when  the  tractor  is  in  operation  is  one  that 
will  tax  most  fanners  to  solve.  If  the  farm  is  being  operated  by  the 
farmer  alone,  there  will  be  no  solution  for  the  problem  of  idle  horses 
unless  he  has  boys  large  enough  to  handle  a  team  for  minor  opera- 
tions. If  a  hired  man  is  employed,  the  problem  will  be  nearer  to 
solution.  As  stated  before,  the  tractor  eliminates  hired  help  to  a 
certain  extent,  as  well  as  horses,  both  depending  on  size  of  the  farm. 

To  ascertain  what  operators  are  doing  with  their  horses  while  their 
tractor  is  in  operation  the  question  was  asked  of  each,  "  What  use 
do  you  make  of  your  horses  while  you  are  operating  your  tractor?  " 
The  answers  received  to  this  question  are  summarized  below,  and  no 
doubt  they  will  be  of  interest  to  other  operators  who  find  trouble  in 
keeping  their  horses  busy  at  tliis  particular  time. 

From  177  reports  it  was  found  tliat  only  IC  operators  allowed  their 
horses  to  stand  idle  while  the  tractor  was  being  used  for  drawbar 
work,  85  reported  that  their  horses  were  idle  part  of  the  time,  and 
76  said  their  horses  were  fully  occupied.  Of  the  85  reporting  their 
-  horses  idle  part  of  the  time,  30  reported  that  they  did  some  hauling^ 
on  the  road  or  used  them  on  the  manure  spreader,  but  most  of  the 
work  reported  consisted  of  plowing,  disking,  and  harrowing.  In 
the  cases  of  the  TG  reporting  their  horses  fully  occupied,  plowing, 
disking,  and  hjirrowing  constituted  the  major  part  of  the  work  done. 

CONCLUSION. 

It  will  be  evident  from  the  foregoing  that  the  most  important 
effect  of  the  introduction  of  the  tractor  on  the  horse-labor  schedule 
is  the  shifting  of  the  peak  load  of  horse  labor  from  the  spring  season 
to  the  com  cultivating  season.  It  has  already  been  pointed  out  that 
the  work  of  thrashing,  which  appears  as  the  peak  in  figure  7,  is  not 
so  heavy  as  it  looks,  since  it  is  done  by  the  usual  exchange  of  teams. 
The  real  peak  load  that  remains  after  the  tractor  has  assumed  the 
burden  of  the  preparation  of  the  land  falls  in  the  period  of  June  11 
to  July  29,  when  com  cultivation  is  at  its  height.  Certain  other  farm 
operations  require  drawbar  power  at  the  same  time,  some  of  which 
can  not  be  done  by  the  tractor.  Hence,  the  following  general  rule  may 
be  laid  down  with  regard  to  the  number  of  horses  that  it  is  neces- 
sary to  retain  on  the  farm  after  buying  a  tractor: 

Keep  enough  horses  to  cultivate  com  and  do  other  necessary  nrork 
which  must  be  done  at  the  same  time,  but  which  the  tractor  can 
not  do. 
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THE  YELLOW  BUTTERFLIES  of  the  alfalfa 
caterpillar  are  found  over  most  of  the  United 
,  States,  but  they  are  not  always  rect^nized  as  the 
adult  stage  of  Ihfe  "green  worms"  that  cause  so 
much  damage  in  the  extensive  alfalfa-growing  sec- 
tions of  the  Western  and  Southwestern  States. 
The  larvse,  or  "'Worms,"  feed  on  the  leaves  and  the 
tender  terminal  buds,  and  in  cases  of  severe  infesta- 
tion eat  a^rtion  of  the  stem  also, 

,  Each  female  butteifly  lays  from  200  to  500  eggs, 
and  as  the  period  of  development  in  the  warm 
Southwest  is  very  short,  immense  numbers  of  the 
destructive  caterpillars  are  found.  It  is  estimated 
that  they  cause  a  financial  loss  approximating  a 
million  dollars  a  year  in  alfalfa  fields  in  California 
and  Arizona  alone. 

The  farmer  who  is  on  the  alert  can  prevent  an 
outbreak,  or  can  reduce  the  damage  from  an  infesta- 
tion, if  he  I'eams  to  recognize  the  various  stages  of 
ttie  pest,  described  in  this  bulletin,  and  to  employ 
control  measures  as  outlined  in  pages  12  to  16. 
Clean  Cultural  methods,  well-regulated  irrigation, 
and  cooperation  with  neighbors,  if  consistently  fol- 
lowed, will  minimize  and,  at  times,  totally  eliminate 
the  damage  from  this  insect. 
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'XlHE  ALFALFA  CATERPILLAR  is  one  of  the  most  destruc- 
J-  tive  insect  pests  of  alfalfa  in  the  southwestern  United  States. 
In  1914  a  complete  report*  of  the  life  history  of  this  caterpillar, 
together  with  the  methods  of  control,  was  published.  The  present 
paper  ctKitains  additional  information  relating  to  methods  of  con- 
trolling the  pest  by  the  management  of  irrigation  water  as  well  as  a 
brief  account  of  its  natural  history,  and  is  intended  to  meet  the  ever- 
increasing  demands  of  ranchers  and  others  for  assistance  in  protect- 
ing their  alfalfa  against  these  "  green  worms." 

DESCRIPTION. 

In  order  to  foresee  an  outbreak  of  this  pest  and  adopt  suitable 
c<Mitrol  measures,  it  is  first  necessary  to  be  able  to  rec(^;nize  the 
different  stages  of  this  insect. 

There  are  four  of  these,  namely,  the  ^g;  the  larva,  or  **  green 
worm"  stage;  the  pupa,  or  resting  stage;  and  the  adult,  or  butter- 
fly stage.  A  great  many  fanners  fail  to  recognize  the  "  green 
worms  "  in  their  alfalfa  as  the  young  of  the  thousands  of  yellow  but- 
terflies that  were  flitting  over  their  alfalfa  flelds  a  week  or  10  days 
before.    In  order  that  the  alfalfa  grower  may  become  acquainted  with 
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and  leam  to  recognize  these  different  fomis,  the  following  descrip- 
tions are  given : 

The  adult  (fig.  1)  of  the  alfalfa  caterpillar  is  a  very  beautiful 
yellow  butterfly  about  2  inches  wide  from  wing  tip  to  wing  tip.    The 

I  under  surface  of  the 
wings  and  the  part 
visible  when  the  but- 
terfly is  at  rest  are  a 
solid  light  yellow 
color,  while  the  upper 
wing  surface  is  bor- 
dered by  black.  The 
male  (fig.  2)  may  be 
distinguished  from 
the  female  (fig.  1)  by 
the  fact  that  the  outer 
border  of  the  wings 
'  is  solid  black  in  the 
former  but  broken  by 

u  line  of  yellow  splashes  in  the  latter.     White  "  freak,"  or  albino, 

specimens  are  frequently  noticed. 
The  egg  (fig,  3)  laid  by  the  female  is  six  one-hundredths  of  an  inch 

long.    It  is  elongate,  white  when  laid,  but  turning  reddish  brown 

after  the  second  day,  and  is  deposited  upright  with  the  basal  end 

attached  usually  to  the  upper  surface  of  the  leaf. 
The  larva,  or  "  green  worm," 

when  first  hatched,  is  a  tiny,  | 

dark  brown,  cylindrical  object 

which  soon  after  feeding  takes 

on  a  green  color.     Growth  is 

rapid  and  the  larva    (fig.  4), 

after  having  slied   its  skin,  or 

molted,  four  times,  is  a  little 

more  than  an  inch   in  length 

and  is  of  a  dark  grass-green 

color,  with   a  white  stripe  on 

each  side  of  the  body,  through     b.^,    2.— The   altalla    caterplUar ;    Halo   to 

which  runs  a  crimson  line.  •■luit.  "f  botterty,  vugt.  OoHuu 
There  is  often  an  intermediate,      ^"'"f^*^ 

narrower,  broken,  and  less  distinct  white  line  just  above  each  of 
the  lateral  lines.  In  some  specimens  a  black  or  dark  green  median 
dorsal  line  is  also  present 

The  pupa  (fig.  5)  is  yellowish  green,  with  a  conspicuous  row  of 
black  dots  just  within  the  margin  of  each  wing  pad  and  three  black 
dots  on  each  side  of  the  abdomen.  It  is  free,  having  no  cocoon,  and 
is  found,  head  up,  attached  closely  by  its  posterior  end  to  an  alfal& 
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stalk  or  other  support  with  the  anterior  end  hanging  loosely  in  a 
threadlike  swing  which  is  joined  to  the  same  support. 

DISTRIBUTION. 

The  yellow  butterflies  of  the  alfalfa  caterpillar  are  found  over  most 
of  the  United  States.  In  the  Mississippi  Valley  (see  map,  fig.  6) 
and  some  of  the  Southern  States  these  caterpillars  are  often  abun- 
dant, but  they  are  found  in  destructive  numbers  and 
doing  their  greatest  damage  to  alfalfa  throughout  tlie 
sections  of  the  Western  and  Southwestern  States 
where  irrigation  is  extensively  developed.  The  irri- 
gated valleys  of  Arizona  and  California  are  visited 
yearly  by  this  pest. 


ECONOMIC  IMPORTANCE. 

As  has  already  been  mentioned,  these  caterpillars 
are  present  in  destructive  abundance  nearly  every 
year  in  some  portion  of  the  Southwestern  States.  Id 
the  Imperial  and  San  Joaquin  Valleys  of  California 
and  in  the  Yuma,  Salt  River,  and  Gila  River  Valleys  of  Arizona, 
they  prevent  the  maturing  of  many  tons  of  hay.  Some  years 
only  very  small  sections  or  even  individual  fields  may  be  seriously 
infested  and  an  entire  crop  destroyed,  but  other  years  the  outbreak 
becomes  widespread  and,  if  control  measures  are  not  used,  takes 
the  major  portion  of  one  cutting  of  hay  over  the  entire  area.  It  is 
safe  to  estimate  that  from  25,000  to  60,000  tons  of  hay  are  destroyed 


Enlarged  about  thre< 


is  a  year  in  the  two  States  of  California  and  Arizona  alone.  This 
means  a  financial  loss  of  a  half  million  to  a  million  dollars  that  year. 
The  energetic  and  up-to-date  fanner  can  greatly  reduce,  and  at 
times  totally  eliminate,  this  damage  if  he  will  only  acquaint  himself 
with  the  habits  of  the  insect  and  the  methods  of  control. 

INJURY  TO  THE  ALFALFA  PLANT. 

The  injury  to  tiie  alfalfa  plant  is  caused  by  the  larvae  feeding. 
The  very  small  larvse  eat  holes  in  the  leaves,  but  after  only  a  few  days' 
growth  they  consume  the  whole  leaf  and  the  tender  terminal  buds. 
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In  severe  outbreaks  a  portion  of  the  stem  ma;  also  be  eaten.    The 
adults  feed  on  the  nectar  of  the  blooming  plants  and  in  no  wise  injnre 
the  plant,  leaving  that  to  their  destructive  young — the  larvsc,  or 
"  green  worms."    In  cases  of  very  heavy  infestation  the  decayed  re- 
mains of  worms  killed  by  a  disease  (which  will  be 
discussed  later  on)  often  impair  the  quality  of  the 
harvested  hay,  and  thus  cause  an  additional  loss. 
SEASONAL  HISTORY. 
This  insect  usually  passes  the  winter  season  in  the 
pupal  stage  (see  fig.  5),  althou^  in  the  Southwest 
both  larvte  and  adults  have  been  taken  during  every 
month  of  the  winter.    These  pupee  are  often  found 
on  waste  alfalfa  along  fence  rows,  ditch  banks,  or 
other  places.    (See  fig.  12.)    A  great  many  of  these 
overwintering  helpless  pupie  are  destroyed  either  by 
Fio.  5  —The  ai-    '^^^i"  natural  enemies  or  by  climatic  conditions.    The 
raifn  caterpii-    rancher  can  assist  in  this  destruction  of  pupae  by 
'"■■  •^•"TMii".    cleaning  up  all  fence  rows,  ditch  banks,  and  other 

or  pupa.  _.         1 

waste  places. 
During  the  months  of  February  and  March,  adult  butterflies  issue 
from  the  overwintering  pupa;.    The  butterflies  soon  lay  eggs  from 
which  hatch  the  green  worms,  which  in  turn,  by  the  end  of  May,  pro- 
duce more  butterflies.     Following  this  there  is  a  generation  about 
every  30  days,  so  that,  if  left  unmolested,  by  July  or  August  the  but- 
terflies are  present  in  surprising  numbers.    Thus,  there  are  from  three 
to  seven  generations 
each  year,  depending 
on  location  and  cli- 
matic influences. 

THB  BOG. 

The  eggs  may  be 
found  on  the  upper 
surface  of  alfalfa 
leaves.  There  may  be 
several  on  a  single 
leaf,     although     they 

usilallv    laid     *"'"■  *■""*"?  Bhowlng  dlstrtbDilon  of  the  alfalta  utaTptUv. 

singly.  These  eggs  hatch  in  from  three  to  seven  days.  The  rancher 
should  be  on  the  lookout  for  the  eggs  and  watch  the  development  of 
the  young  hatching  therefrom,  so  that  he  may  be  prepared  to  start 
control  measures  should  these  become  necessary. 

THE  LARVA. 
The  larvse  or  caterpillars  grow  very  fast  during  warm  weather  and 
often  become  full  grown  within  12  to  15  days  after  hatching,  having 


The  Alfalfa  Caterpillar.  7 

increased  during  this  time  from  less  than  one-tenth  inch  to  nearly  1| 
inches  in  length.    The  larva  is  often  difficult  to  see  as  it  stretches 
itself  along  an  alfalfa  stalk,  the  greencolor  of  its  body  being  about 
the  same  shade  as  the  alfalfa  upon  which  it  is  feeding. 
THE  PUPA,  OR  CHRYSALIS. 

The  pupie  (fig.  5)  are  found  Iianging,  head  up,  attached  to  alfalfa 
or  other  stems,  and  as  their  color  blends  wifah  thefir  environment  they 
are  often  difficult  to  distinguish,  and  may  be  overlooked  unless 
carefully  sought  Often,  too,  instead  of  pupating  on  a  bare  stem 
the  lame  crawl  to  a  leafy  stem  and  pupate  there,  thus  protecting 
themselves  still  further  from  their  enemies  and  from  the  rays  of 
the  sun. 

This  is  a  resting  period  of  about  five  to  seven  days,  during  which 
the  caterpillar  is  transformed  to  a  butterfly.  Throughout  it  the  pupa 
remains  almost  motionless  and  is  suspended  from  its  support  by 
slender  silken  threads. 

THE  ADULT,  OR  BUTTMIFLY,  STAGE. 

The  adult  butterSy  usually  emerges  from  the  pupa  early  on  a 
bright  morning.  It  crawls  up  any  convenient  support,  quite  soon 
spreads  and  dries  its  wings,  and  is  off  looking  for  blooni  upon  which 
to  feed.  The  sexes  often  mate  the  same  day  they  issue  bat  usually 
the  second  day,  and  in  another  day  the  female  begins  to  lay  her 
eggs.  She-  lays  from  200  to  500  eggs  during  her  brief  life  of 
about  two  weeks.  This  large  number  of  eggs  and  the  short  period 
of  development  in  the  warm  Southwest  account  for  the  occurrence 
of  inmiense  numbers  of  these  worms.  Suppose  a  female  issues 
from  its  winter  home  in  March  and  lays  400  eggs.  By  the  end 
of  May,  if  all  her  eggs  hatched  and  the  young  all  grew  to  ma- 
turity, there  would  be  400  butterflies,  of  which  half,  or  200,  would 
be  females.  These  would  produce  80,000  adults  by  the  end  of  June, 
16,000,000  by  the  end  of  July,  and  3,200,000,000  by  the  end  of  August. 
Thus  the  destruction  of  a  female  pupa  in  February  in  reality  obviates 
the  poaaibility  of  the  development  of  more  than  3,000,000,000  larvse 
and  their  attack  upon  the  alfalfa  during  July  and  August. 

The  female  butterflies  nearly  always  search  out  young  and  tender 
growing  alfalfa  for  their  egg  laying.  Hence,  the  eggs  are  more 
often  found  on  alfalfa  when  it  is  from  2  to  8  inches  tall.  It  is,  there- 
fore, necessary  to  keep  a  lookout  for  caterpillar  eggs  only  on  alfalfa 
of  this  raze. 

FOOD  PLANTS. 

These  caterpillars  feed  upon  a  variety  of  different  plants,  but 
alfalfa  seems  to  be  their  favorite  food  plant  and  the  one  that  is  most 
seriously  injured  by  them. 

i,L.ooglc 
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THE  VALUE  OF  NATURAL  ENEMIES  IN  REDUCING 
OUTBREAKS. 

Were  it  not  for  the  fact  that  this  species  is  preyed  upon  by  a  great 
many  natural  enemies  it  would  indeed  prove  a  much  more  serious 
pest  than  it  actually  is  at  present.  Parasites  and  predacious  insects, 
fungous  and  bacterial  diseases,  birds,  toads,  and  even  domestic  fowls, 
all  play  a  large  part  in  keeping  the  species  within  bounds. 

PARASITES. 

A  very  small  parasite '  destroys  the  ^gs  and  often  as  many  »s 
50  per  cent  of  them  fail  to  hatch  because  of  its  work.  A  butterfly 
egg  thus. parasitized  turns  black  instead  of  the  natural  reddish 
brown. 


Wvi.  T. — PhoToctra  claripennit,  a  parasite  of  the  aKalCa  caterpUlar:  Adull.     BnUriil 

Several  kinds  of  parasitic  flies '  often  prey  upon  the  caterpiUars 
or  young.  One  of  these  flies  is  pictured  in  figure  7.  The  white 
eggs  from  this  fly  are  deposited  on  the  half  grown  worms.  Their 
white  color  makes  them  very  conspicuous  spots  on  the  green 
colored  worms.  A  tiny  maggot  hatches  from  one  of  these  eggs 
and  immediately  works  its  way  into  the  caterpillar.  Here  it  feeds 
and  grows  gradually,  eating  out  the  interior  of  the  green  worm, 
which  soon  dies. 

'  Triohofframma  mlnufam  Riley.  'Phoroecra  clorfpennls  Macq.,  etc 

D,g,t7cdb/GOOgIC 
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Another  paraEote  *  which  is  of  importance  in  controlling  this  cater- 
pillar is  shown  in  figure  8.  It  is  a  minute  black  insect  that  lays  its 
eggs  within  the  pupa  or  resting  stage  of  the  caterpillar.  These  eggs 
hatch  into  tiny  grubs  (fig.  9)  which  eat  ont  the  interioi*  of  the  pupa. 
Later  the  adult  insects  gnaw  holes  in  the  empty  pupal  shell  and  crawl 
out,  as  is  shown  in  figure  10.  Some  years  60  per  cent  of  the  pupie  are 
destroyed  in  this  way. 

The  bollworm '  (fig.  11),  which  is  ordinarily  an  injurious  worm  on 
com  and  cotton,  feeds  upon  both  the  caterpillars  and  pupie  of  this 
butterfly. 

A  CATBRFILLAR  DISEASE. 

The  most  important  enemy  of  this  caterpillar,  however,  is  a 
disease,  probably  of  bacterial  origin,  which  is  quite  common  upon 


both  the  caterpillars  and  pupse.  At  times  (evidently  during  periods 
of  high  humidity  accompanied  by  warm  weather,  as  in  July  and 
August)  it  becomes  so  widespread  as  to  kill  a  great  majority  of  a 
brood  and  often  nearly  annihilates  it.  This  disease  is  by  far  the 
greatest  natural  check  against  which  the  alfalfa  caterpillar  has  to 
contend.     The  worms  when  first  attacked  take  on  a  lighter  green 
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color  and  become  slug^sh;  but  in  a  few  hours  the;  change  to  a 
brownish  black  and  melt  down  into  a  decaying  mass. 
The  dead  worms,  which  are  nothing  but  soft  decayed  masses  found 
hanging  to  the  alfalfa  stalks,  are  sometimes  very 
numerous.  Frequently,  where  a  hay  crop  is  not 
totally  destroyed  by  a  brood  of  caterpillars  before 
they  are  killed  by  this  disease,  the  decayed  remains 
on  the  hay  become  so  foul  as  to  render  the  hay  quite 
unpalatable  for  horses  and,  hence,  of  low  feeding 
value. 

As  has  been  su^ested,  the  development  of  the  dis- 
eased condition   in   either   larva   or   pupa    depends 
largely  upon  moisture.    The  disease  is  present  at  all 
times,  but  it  is  only  when  a  period  of  high  humidity 
accompanied  by  wanu  weather  occurs  that  it  becomes 
^^"miOutt^mt-  ^  prevalent  as  to  attack  the  worms  in  lai^e  numbers. 
Ltira.  Qreatir  It  has  been  found  that  at  certain  times  these  condi- 
eniarged.  tions  of  moisture  may  be  produced  artificially  by 

irrigation,  and  the  disea.se,  thus  fostered,  is  utilized  as  a  factor  in 
controlling  the  pest.  That  the  disease  does  not  at  all  times  keep 
the  caterpillar  in  check  is  doubtless  due  to  the  dry  climate  of  these 
Southwestern  States,  and  a  comparison  of  the  con- 
ditions in  the  Imperial  Valley  of  California  with 
those  in  the  Salt  Biver  Valley  of  Arizona  sup- 
ports this  view.  The  Imperial  Valley  is  unique  in 
topography,  being  below  sea  level,  and  having  an 
average  rainfall  of  probably  less  than  2  inches 
annually,  while  the  Salt  River  Valley  has  an  eleva- 
tion of  some  1,200  feet  and  an  annual  rainfall  of 
about  8  inches.  The  outbreaks  of  the  alfalfa  cater- 
pillar in  the  two  valleys  vary  inversely  with  the 
rainfall.  In  the  drier  Imperial  Valley  the  outbreaks 
are  more  numerous  and  severe  and  the  resultant 
damage  is  greater  than  in  the  Salt  River  Valley 
with  its  greater  rainfall  and  ite  longer  period  of 
humid  weather  during  the  hot  summer  months. 


CONDITIONS  AFFECTING  INJURY. 


Flo,  10 — PttrtitnMitt 
euTvmi:  Adolts  !■■ 
Bulns  fram  cbT7>- 
■Ub  of  alfalfa  cat 
erplllor.  Eolarscd 
Bboat  Uiree  dlais- 


This  insect  is  kept  in  control  to  a  considerable 
extent  by  its  natural  enemies,  such  as  insect  para- 
sites and  diseases,  and  it  is  only  upon  the  occurrence  of  conditions 
unfavorable  to  the  development  of  these  enemies  that  serious  oat^ 
breaks  occur.   The  seriousness  of  the  damage  often  depends  upon  the 
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farming  methods  used  by  the  individual  whose  fields  are  attacked 
or  upon  certain  contributory  conditions,  such  as  character  of  soil, 
quantity  of  water  for  irrigation,  and  location  of  land.  The  former 
cause  is  one  that  the  individual  may  remedy  by  changing  his  methods, 
while  the  latter  conditions  may  be  alleviated  by  proper  handling  of 
the  particular  farm  involved. 

The  damage  in  some  alfalfa 
fields  apparently  is  often  cor- 
related with  the  condition  of 
the  soil.  A  field  seriously  dam- 
aged often  reveals  a  poor  soil —      ^O-  H- — Bollworm   (Chlorldea  obroleta),  an 

at  least  a  soil  not  well  adapted  ^^^iVi^I""  '"""  «•«""»"■  TwJ«, 
to  alfalfa  culture,  and  conse- 
quently producing- a  crop  that  grows  but  slowly.  Of  course,  not 
all  of  the  Belds  damaged  are  of  poor  soil;  some  of  the  very  best 
alfalfa  fields  are  sometimes  seriously  ravaged,  but  in  these  cases 
this  often  is  attributable  to  other  factors.  Sandy  loams  or  light 
soils  are  the  best  for  alfalfa  production,  and  consequently  are  the 
least  damaged,  owing  to  the  fact  that  alfalfa,  growing  rapidly,  is 
able  to  recover  from  insect  attacks  and  be  ready  for  harvest  before 
any  damage  has  been  done.  A  heavy  soil  can  be  improved  and  the 
growth  of  the  alfalfa  increased  by  deep  plowing  and  thorough  prepa- 
ration of  the  seed  bed  at  time  of  seeding,  and  afterwards  by  renovat- 
ing the  alfalfa  several  times  a  year,  either  by  disking  or  by  the  use 
of  an  alfalfa  renovator.  Such  a  procedure  in  irrigated  regions  will 
make  the  soil  take  water  more  readily,  and  thus  plant  growth  will 
be  stimulated. 

The  progressive  grower  who  uses  up-to-date  and  proper  cultural 
methods  is  unfortunate  indeed  when  his  alfalfa  fields  are  just  across 
the  fence  from  fields  that  are  run  down,  and,  hence,  are  breeders  of 
insects.  No  matter  how  strenuous  his  efforts,  some  damage  may  be 
done  to  his  crop  owing  to  infestation  of  his  fields  from  the  butter- 
flies supplied  by  his  neighbor's  neglected  field.  Nevertheless  enough 
roay  be  accomplished  through  his  own  efforts  to  repay  him  many 
times. 

Again,  the  amount  of  water  applied  is  often  insufficient,  some- 
times because  of  neglect  on  the  part  of  the  rancher,  and-  sometimes 
because  of  scarcity  of  supply.  The  former  case  is  under  the  rancher's 
control;  he  should  use  care  in  applying  the  wat«r  and  should  elimi- 
nate waste.  Sufficient  water  should  be  used  to  provide  for  the 
prompt  development  of  the  alfalfa  crop,  for  in  this  way  the  grower 
can  harvest  bis  crop  before  the  caterpillars  have  effected  much 
damage. 
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THE  CONTROL  OF  THE  ALFALFA  CATERPILLAR. 

DOMESTIC  FOWLS. 

Both  chickens  and  turkeys  feed  quite  greedily  upon  the  young 
worms.  Where  an  alfalfa  field  adjoins  a  home  lot,  and  chickens  have 
access  to  the  alfalfa  field,  there  are  rarely  any  worms  present.  When 
availahle,  a  large  flock  of  turkeys,  herded  by  cheap  Mexican  boy  labor 
in  alfalfa  before  it  gets  very  high,  will  almost  totally  reduce  an  out- 
break. Turkeys  and  chickens  are  not  always  available,  however,  and 
thus  the  alfalfa  grower  must  usually  adopt  other  and  more  generally 
available  methods. 


Fio.  12.— Fence  row  and  ditch  bank  ahowlug  neglected  growth  ol  alblfa  and  grew 
which  offers  protection  and  hlberoatlng  qnartera  for  the  alfalfa  caterpillar  and  other 
Insect  pcBtB. 

IRRIGATION  AS  A  FACTOR  IN  CONTROL. 

As  has  been  stated  in  a  previous  paragraph,  moisture  is  conducive 
to  the  development  of  the  disease  which  plays  an  important  part 
in  the  control  of  this  insect.  Therefore,  if  a  rancher  can  supply 
,  water  or  moisture  artificially  in  a  damaged  alfalfa  field  where  many 
larvse  are  present,  the  worms  often  become  diseEised.  This  method  is 
indeed  very  successful  in  irrigat€d  regions.  If  a  heavy  irrigation  is 
given  the  field  just  at  the  time  when  the  worms  are  beginning  to  ap- 
pear in  numbers,  this  will  supply  the  necessary  moisture  for  the  de- 
velopment of  the  disease  and  the  worms  soon  will  die.  In  order  that 
a  rancher  may  take  advantage  of  this,  it  is  necessary  that  he  have 
water  available  at  call,  which  is  not  the  case  in  all  irrigated  regions 
where  water  is  often  distributed  in  turn.  In  cases  where  water  can 
be  secured  on  short  notice  or  when  the  time  for  irrigation  corresponds 
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with  the  occurrence  of  an  outbreak,  the  water  can  be  utilized  and  the 
worms  often  killed  without  ftirther  trouble. 

PASTU&ING  VERSUS  HAYING. 

Alfalfa  fields  that  are  pastured  are  never  troubled  as  much  by 
the  alfalfa  caterpillar  as  are  haying  fields.  This  is  due  partly  to  the 
fact  that  the  number  of  eggs  deposited  is  greatly  reduced  and  also 
to  the  fact  that  many  of  the  eggs  and  small  larvse  are  destroyed  by 
the  grazing  of  the  stock.  The  most  important  factor,  however,  is' 
that  the  disease  previously  mentioned,  which  is  common  to  many 
kinds  of  caterpillars,  is  more  prevalent  on  pastured  ranches  than  on 


Fio.   IS, — Fence  r 


hay  ranches.  The  prevalence  of  the  disease  in  sucli  fields  possibly 
is  due  to  the  fact  that  usually  a  few  days  after  stock  animals  are  ad- 
mitted the  alfalfa  becomes  trampled.  The  ground  and  the  alfalfa 
are  very  moist,  there  being  more  or  less  dew  every  morning,  and 
droppings  from  the  cattle  bring  about  a  foul  condition  in  the  field, 
thus  assisting  in  the  retention  of  moisture,  which,  in  turn,  is  con- 
ducive to  the  development  of  the  disease. 

If  fields  can  be  systematically  and  carefully  pastured,  damage 
-  from  the  caterpillar  will  be  kept  at  a  minimum.  Cattle  should  never 
be  allowed  on  a  field  when  wet  nor  for  a  longer  period  than  from  24 
to  35  days,  and  disking  or  renovating  should  always  follow  so  as  to 
loosen  the  soil  and  place  it  in  a  receptive  condition  (or  future  irri- 
^tion.  Experienced  ranchers  know  the  necessity  for  care  in  pre- 
venting bloating  and  also  know  that  where  labor  conditions  are  prop- 
erly adjusted  the  soiling  of  alfalfa  can  be  carried  on  more  profitably 
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than  pasturing,  yet  when  caterpillars  are  numerous,  these  may  be 
destroyed  by  pasturing. 

It  is  on  areas  from  which  successive  crops  of  hay  are  taken  that 
the  height  of  the  damage  by  the  alfalfa  caterpillar  is  reached.  In 
such  fields  the  conditions  for  the  development  of  the  species  are  as 
nearly  ideal  as  possible  and  here  the  worms  are  ordinarily  unmolested 
in  their  feeding  and  growth.  The  period  elapsing  from  the  time 
when  one  crop  is  cut  until  another  is  ready  for  harvesting  so  nearly 
coincides  with  the  length  of  the  period  necessary  for  the  develop- 
ment of  any  one  generation  of  the  butterfly  that  the  cutting  of  the 
bay,  as  ordinarily  carried  on,  does  not  reduce  their  numbers  or  dis- 
turb  their  work,  since  the  worm  will  likely  be  in  the  advanced  stage, 
or,  perhaps,  have  passed  into  the  pupal  ^age  before  the  crop  is  cut 
CLOSE  CUTTING  AND  CLEAN  CUTTING. 

In  harvesting  the  hay  crop,  rancht 
labor  that,  while  often  the  best  obtt 
the  best  class,  and  thus  cutting  is  o 
stubble  is  left  high  and  ragged,  bu 
turning  rows  or  on  borders,  ditch  b 
or  never  cut,  and  the  field  presents  t 
Any  caterpillars  that  may  still  be  p 
amount  of  alfalfa  upon  which  to 
butterflies  from  these  are  ready  for  i 
afford  bloom  which  attracts  adult  b 
these  lay  eggs  on  the  new  alfalfa  i 
neglected  fields  are  treated  as  is  th'i 
will  be  no  food  to  enable  any  rem 
their  development;  besides  this,  then 

from  an  early  irrigation  or  the  rays  of  the  hot  sun,  either  (me 
of  which  will  kill  them.  Heat  of  the  midday  sun,  accompanied  by 
prompt  irrigation  immediately  following  such  clean  cutting,  nearly 
always  results  in  killing  the  larvae,  especially  in  the  warm  Southwest 
This  is  such  an  important  item  that  one  should  not  hesitate  to  go  to 
the  necessary  expense  in  order  to  secure  such  a  condition  of  clean- 
liness. 

VALUE  OP  DISKING  AND  RENOVATION. 

It  has  been  suggested  before  that  alfalfa  fields  should  be  disked 
or  renovated  annually  or  oft«ner  in  order  to  keep  the  sod  in  good  looee' 
condition,  so  that  it  will  take  water  readily  and  be  aerated,  and  also 
to  kill  the  weeds.  If  teams  are  available  or  if  a  tractor  can  be  se- 
cured, the  best  procedure  is  to  renovate  several  times  or  at  least  twice 
a  year.  The  usual  method  is  to  renovate  once,  and  this  during  the 
winter.  Now,  if  the  alfalfa  can  be  renovated  in  August,  immediately 
after  the  third  crop  is  removed,  not  only  will  the  ground  be  placed 
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in  an  excellent  condition  and  weeds  killed,  but  any  larva  or  pupee 
on  the  ground  will  be  billed  and  future  crops  protected  from  damage. 
Some  ranchers  are  observing  this  practice,  and  claim  excellent  results 
for  it,  and  a  few  renovate  even  oftener.  Leaving  the  matter  of 
insects  entirely  out  of  consideration,  enough  benefit  is  derived  from 
renovation  to  pay  many  times  for  the  cost  of  the  work. 

ROLLING  AND  BRUSH  DRAGGING. 

At  the  time  a  field  is  being  damaged  by  the  worms,  the  hay  that 
remains  undestroyed  can  be  cut  and  then  either  a  brush  drag  or  a 


roller  run  over  the  ground,  by  which  a  great  many  of  the  larvse  may 
be  destroyed. 

A  good  brush  drag  and  one  that  is  well  adapted  to  dragging  al- 
falfa is  shown  in  figure  14.  The  plan  for  constructing  this,  as  given 
by  Mr.  E.  S.  G.  Titus,'  is  as  follows: 

[Tile  drag]  Is  made  by  laying  the  butts  of  rather  short  brush,  5  or  6  feet 
long.  In  a  row  on  a  plank  12  or  14  feet  long,  then  another  row  should  be  laid 
upon  the  first,  consisting  of  longer  brush,  with  the  butts  trimmed  a  little 
further  beck  so  that  yon  will  have  in  effect  two  brush  harrows,  one  following 
the  other.  Another  plank  should  then  be  laid  on  the  brush  butts  and  bolted 
to  the  UDder  plank.  In  weighting  this  harrow,  lay  an  ordinary  tooth  harrow, 
with  the  teeth  down,  directly  on  the  brush  drag.  This  makes  a  very  even 
velght,  at  the  same  time  It  Is  so  flexible  that  the  drag  will  work  its  way  down 
Into  the  small  depressions  as  well  as  over  the  larger  elevation  of  the  fleld. 

'Tlliu,  E,   G.     The   ■irolta   leat-weeTll.      Utnh   Agr.  Coll.   Eip.    SU.  Bui.    110.      1610. 
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SUMMARY  OF  CONTROL  MEASURES. 

Keep  the  ranch  in  the  best  possible  cultural  condition-  Irrigate 
it  often  and  thoroughly,  either  imi)]j|flj|i^dy  before  cutting  or  as 
soon  after  cutting  as  the  crop  of  hay  can  be  removed  from  the  ground. 

fienovate  every  winter  and  during  the  month  of  August,  or  even 
oftener  if  possible,  by  the  use  of  a  good  type  of  alfalfa  renovator, 
thus  disturbing  any  pupie  that  may  be  present  and  putting  the  land 
and  alfalfa  in  condition  for  good  growth  of  succeeding  crops. 

Cut  the  alfalfa  close  to  the  ground  and  clean,  especially  along  the 
ditch  banks,  borders,  and  turning  rows,  as  well  as  in  the  main  part  of 
the  field. 

Cut  the  alfalfa  earlier  than  is  the  general  rule.  The  proper  time 
is  when  it  is  just  coming  in  bloom  or  is  one-tenth  in  bloom.  Watch 
for  caterpillars  in  the  early  spring  crop,  and  if  many  are  observed 
and  are  about  grown,  cut  the  hay  a  few  days  before  it  is  in  bloom, 
and  thus  save  the  next  and  future  crops. 

A  minimum  amount  of  damage  occurs  in  fields  that  are  systemati- 
cally pastured  all  or  a  part  of  the  time. 

Excessive  moisture  is  conducive  to  a  diseased  condition  of  the 
larva?,  and  this  one  fact  is  of  the  greatest  importance  in  control. 
"When  worms  begin  to  appear  in  numbers,  if  possible  supply  this 
moisture  by  irrigation  and  thus  assist  nature  to  destroy  the  worms. 

A  field  should  never  be  abandoned  because  the  caterpillars  threat^i 
the  destruction  of  a  crop  of  alfalfa  before  the  hay  can  posdbly  ma- 
ture. Mow  it  at  once,  cutting  it  low  and  clean,  thus  saving  part  of 
the  present  crop,  and  in  so  doing  starve  this  generation  of  worms 
and  allow  the  heat  of  the  sun  to  kill  a  great  many.  Follow  this  by 
disking  and  then  by  either  rolling  or  brush  drug^ng,  and  a  great 
majority  of  any  remaining  larvie  will  be  killed.  The  ground  should 
then  be  thoroughly  irrigated,  and  by  these  efforts  the  future  crop 
will  be  assured. 

Turkeys  and  chickens  when  allowed  the  run  of  a  field  will  keep  the 
numbers  of  the  caterpillars  at  a  minimum. 

Tlie  protection  of  toads  should  be  encouraged,  as  they  eat  many  of 
these  insects  as  well  as  other  injurious  forms. 

It  has  been  noted  that  carrying  out  only  a  part  of  these  recom- 
mendations will  not  at  all  times  save  the  crop.  The  best  results 
come  when  one  is  thorough  in  his  methods. 

Cooperation  among  all  growers  is  necessary  to  suppress  completely 
an  insect  attack.  An  occasional  outbreak  has  been  known  to  occur 
upon  a  farm  or  ranch  that  is  under  the  best  possible  condition  of 
crop  culture,  but  in  each  case  it  was  noted  that  the  careless  methods 
of  a  neighbor  were  responsible  for  the  infestation. 
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THIS  BULLETIN  discusses  the  more  profitable 
methods  of  utilizing  the  tops  and  other  by- 
products of  the  sugar  beet. 

In  the  Intermountain  States  there  is  a  shortage  of 
hay  and  other  forage,  and  the  siloing  of  beet  tops 
will  aid  in  meeting  this  shortage.  The  value  of 
sugar-beet  tops,  molasses,  and  pulp  is  becoming  more 
and  more  generally  recognized  by  feeders  of  live 
stock.  This  bulletin  illustrates  good  methods  of 
constructing  pit  silos  and  gathering  and  siloing  the 
tops.  It  also  makes  important  suggestions  in  regard 
to  feeding  the  silage,  molasses,  and  pulp,  based 
largely  upon  reports .  of  beet  growers  and  stock 
feeders. 

Most  beet  growers  estimate  that  beet-top  silage  has 
a  value  about  one-third  to  one-half  that  of  alfalfa 
hay.  The  silage  is  well  suited  for  the  dairyman  or 
for  the  feeder  of  beef  cattle  and  sheep.  When  beet- 
top  silage  is  fed  for  the  production  of  beef  or  mut- 
ton, the  hay  requirements  may  be  reduced  50  per 
cent;  furthermore,  the  warm,  succulent  silage  seems 
to  stimulate  the  appetite  of  the  animals,  causing 
them  to  consume  and  utilize  larger  quantities  of  feed. 

Beet  pulp  and  molasses,  by-products  which  have 
an  establisned  value  with  stock  feeders,  should  be 
fed  with  a  moderate  allowance  of  hay  or  other  feed 
in  order  to  make  a  balanced  ration.  At  the  present 
price  of  beet  molasses  many  feeders  are  finding  a 
mixture  of  molasses  with  hay  or  with  pulp  to  be 
profitable.  This  furnishes  variety  and  stimulates 
appetite  when  fed  in  regulated  quantities. 

In  feeding  beet-top  silage,  about  30  pounds  per 
1,000  pounds  weight  for  cattle  and  3  pounds  per  head 
for  sheep  each  day  seem  to  be  most  satisfactory. 

Animals  not  accustomed  to  beet-top  silage  should 
be  given  a  small  quantity  at  first  and  the  feeding 
gradually    increased    until    the    normal    ration    is 
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THE  BEET-SUGAE  INDUSTRY  produces  five  by-products 
that  enter  into  stock  feeding  in  an  important  way.  These  are 
beet  tops  (leaves  and  crowns),  pulp,  molasses,  seed  beets,  and  beet 
tails. 

BEET  TOPS. 

Beets  are  bought  by  the  sugar  company  from  the  grower,  primarily 
for  their  sugar  content.  In  the  crown  of  the  beet  certain  salts  accu^ 
mulate  that  interfere  with  the  recovery  of  sugar  from  the  juices,  and 
therefore  the  grower  discards  that  portion  of  the  beet  to  which  the 
leaves  are  attached.  These  tops  are  left  lying  on  the  ground  in  the 
field  when  the  beets  are  harvested. 

BEET  PULP. 

After  the  beet  is  sliced  in  the  factory  the  resulting  product,  com- 
monly caUed  coffiettes,  is  processed  through  batteries  and  the  sac- 
chatine  matter  is  extracted.  The  remaining  fibrous  mass  is  called 
pulp. 

BEET  MOLASSES. 

In  the  process  of  recovering  crystallized  sugar  from  the  saccharine 
juices  the  negative  elements  that  are  foimd  in  the  beet  juices  prevent 
a  complete  recovery  of  crystallized  sugar,  and  the  residue  from  this 
process  in  the  factory  is  called  molasses. 
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SEED  BEETS. 

A  considerable  quantity  of  beet  seed  is  grown  in  the  intermoim* 
tain  country.  The  seed  is  usually  harvested  late  in  July  and  August. 
The  seed  beets  that  remain  in  the  ground  after  the  seed  stalks  are 
harvested,  weighing  from  6  to  10  tons  per  acre,  carry  a  sugar  content 
ranging  from  5  to  8  per  cent  or  more. 

BEET  TAILS. 
Handling  beets  on  and  off  the  wagons  and  at  the  dumps  and  in 
the  storage  bins  causes  the  "  tails  "  of  beets  to  break  off.  These  tails 
accumulate  usually  in  catch  basins  and  traps  in  the  flumes  at  the 
beet  end  of  the  factory.  From  2  to  4  tons  a  day  of  these  accumulate 
at  each  factory.  In  many  of  them  this  by-product  necessitates  a 
labor  expense  to  cart  it  away  to  the  refuse  heap. 

RATIO  OF  TOPS  TO  ROOTS. 

The  grower  who  maintains  soil  fertility  that  is  reasonably  rich  in 
available  nitrogen  will  often  have  as  much  as  8  tons  of  tops  per  acre 
lying  on  the  field  after  the  beets  have  been  marketed.  Other  growers 
will  have  not  more  than  half  that  quantity.  Many  field  tests  show  that 
when  the  beet  is  ready  to  be  harvested  and  before  killing  frosts  occur. 
if  the  topped  beets  are  weighed  separately  from  the  tops  the  weights 
lire  about  equal.  As  soon  as  the  tops  are  cut  off,  they  begin  to  evapo- 
rate moisture,  which  changes  the  weight  ratio.  The  beets  when  left 
exposed  to  the  sun  and  wind  also  evaporate  moisture,  but  the  shrink- 
age in  weight  is  not  so  rapid  as  with  the  tops.  When  the  tops  are 
put  into  small  piles  and  allowed  to  remain  on  the  field  four  or  five 
days,  they  will  weigh  about  half  as  iiiiich  as  the  marketed  beets. 
There  is  always  some  waste  in  gathering  the  tops.  Sometimes  the 
tops  that  are  gathered  from  the  field  will  weigh  not  more  than  40  per 
cent  and  in  other  instances  they  will  be  in  excess  of  60  per  cent  of  the 
weight  of  the  marketed  beets.  On  good  soil,  where  the  tops  are 
gathered  without  undue  loss,  it  is  reasonably  safe  to  conclude  that 
about  two-thirds  of  the  crop  is  marketed  to  the  factory. 

The  studies  reported  upon  in  these  pages  have  been  made  mainly 
in  the  States  of  Idaho  and  Utah.  A  conservative  estimate  indicates 
that  more  than  400,000  tons  of  tops  will  be  produced  in  these  two 
Ptates  from  the  1919  crop  of  beets.  At  the  prevailing  price  of  hay 
and  other  feeds,  beet-top  silage  will  be  worth  $8  or  more  a  ton. 

OBSERVATIONS  OF  A  BEET  GROWER 

One  extensive  beet  grower  and  feeder  makes  the  following  deduc- 
tions: 

One  acre  of  beets  produces  3J  tons  of  oureil  liper-t<)p  silage,  which,  when  feil 
lit  the  rate  of  3.1  iwunils  nZ  slliiKe  per  day  per  steer,  will  carry  two  l,flllO-poDnd 
Hti-eni  for  a  100-ilny  f^Kllni;  i>erl<Kl.  (     OOolp 
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Tbe  acre  of  tHiets  n'ill  also  proUuc«  4  tuD8  of  grees  beet  pulp,  whicb,  when  fed 
to  I.OOO-pound  steem  nt  tbe  rate  of  40  pounds  p^r  steer  per  day,  will  carry  two 
steers  for  a  lOO-dnV  perioU. 

The  acre  of  bi>ets  will  nlso  produce  about  half  a  ion  of  molasses,  which,  when 
fed  to  I.OOO-pound  steers  at  the  rate  of  5  pounds  per  steer  per  daj',  together 
witli  the  cured  Btlnce  and  pulp  mentioned  above,  will  carry  two  ateers  for  a. 
lOtklny  feeding  period.  Tills  ration,  tcijretlier  with  n  moderate  amount  of  alfalfa 
hay,  will  fatten  and  ttnlsh  heef  profltiil>ly.  This  contemplates  a  feeding  ciipacity 
at  the  rate  of  Iwo  steers  for  a  100-day  period  for  each  acre  of  beets.  Tlie 
planted  Iw-et  area  for  the  States  of  Utah  and  Idaho  approximated  150,000  acres 
for  the  IBIO  season. 

These  figures  me  of  especial  economic  interest  when  it  is  known 
that  a  serious  hay  shortage  occurred  in  (he  1919  crop  in  both  States. 

SAVING  THE  HAY. 

After  compiling  the  data  gathered  from  large  numbers  of  feeders 

ihixiughout  the  intermountain   country  it   is  found  that  beet  tops 


Fio.  I. — I.ambH  \tflac  Ruishea  tot  thp  markpt  no  a  ctallr  TSdon  ronflUtlng  of  :i  poim<]« 
nt  l><>pt-trip  Hllairp  nnd   1{  (innailii  o(  alfalta  liaj'  per  bend. 

when  properly  made  into  silage  and  then  feed  with  alfalfa  hay 
will  reduce  the  hay  requirements  by  approximately  one-half.  There- 
fore, beet-top  silage  will  greatly  aid  in  meeting  the  hay  shortage. 
Beef  and  mutton  gains,  may  be  had  on  a.  normal  basis  when  the 
change  is  substituted.  The  beef  feeder  has  found  that  feeding  30 
pounds  of  beet-top  silage  to  a  1,000-pound  steer  will  reduce  the  hay 
requirements  from  30  pounds  a  day  to  15  pounds  a  day.  Com- 
parable results  are  liad  when  this  ration  is  applied  to  the  dairy 
herd.  The  feeder  of  sheep  has  found  that  a  daily  ration  of  3 
pounds  of  beet-top  silage  per  head  will  reduce  the  hay  requirements 
by  one-half.     (Fig.  1.) 

Stork  cattle  are  commonly  carried  through  the  winter  by  feeding 
20  to  2')  pounds  a  day  of  beet-top  silage  with  oat  straw.     These  stock 
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are  found  to  be  in  better  condition  when  spring  arrives  than  when 
fed  alfalfa  hay  only,  which  is  also  a  common  practice  in  carrying 
stock  cattle  through  the  winter. 

With  a  serious  hay  shortage  confronting  the  intermountain  dis- 
tricts, it  is  of  importance  that  all  available  feeds  be  utilized  in  the 
most  economical  way. 

DIFFERENT  PRACTICES. 
GRAZING  THE  TOPS. 

A  practice  that  has  been  most  widely  followed  has  beeii  to  tura 
cattle  or  sheep  upon  the  fields  in  the  fall,  as  soon  as  the  beets  haro 
been  removed,  as  shown  in  figure  2.    The  stock  are  usually  fed  upon 


Fio.  2.— Lambs  (crailng  beet  tops  on  a  field  after  the  beets  are  harverteJ.  Tbli 
meUiod  of  ullllzlni;  the  Id[jh  iavolvea  th<'  leaat  labor.  Wben  ted  irith  dlacredau, 
lambs  will  make  eicellpnt  galDa  wliea  turned  In  on  (he  beet  fields  after  barrest 
DeLa;  Id  grazing  the  tops  may  alHo  |)ut  oil  fall  plOwlDs  uDtll  freeslng  weather.  Fill 
plaivlng  Is  Important  for  the  beet  crop. 

the  fields  for  only  a  limited  time  each  day,  thus  regulating  the 
quantity  that  they  are  allowed  to  consume.  Because  the  tops  are 
of  an  appetizing  character,  stock  will  overfeed  unless  restricted. 
The  salts  in  the  beet  crowns  are  cathartic  and  tend  to  scour  the 
animal ;  hence  bad  results  may  follow  if  the  quantity  of  beet  tops 
consumed  daily  is  not  restricted.  Sometimes  bloating  will  also 
cause  loss.  However,  for  finishing  lambs  for  market  and  for  car- 
rying stock  cattle  through,  the  grazing  of  beet  tops  off  the  field 
when  fed  in  a  regulated  way  yields  excellent  results.  It  is  estimated 
that  1  acre  of  beet  tops  will  graze  one  steer  for  100  days.  Very 
profitable  mutton  gains  are  also  often  attained  by  feeding  in  this 
manner.  This  practice  involves  the  minimum  amount  of  labor. 
WHien  stock  are  pastured  upon  the  fields,  the  animal  fertilizer  is 
distributed  without  further  labor.     Occasionally,  lambs  and  cattle 
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strangled  by  getting  the  beet  crowns  lodged  in  the  throat. 

the  stock  may  injure  the  soil  by  trampling.     If  early 

'h  of  the  feeding  value  of  the  tops  is  lost.     Where 

soon  after  the  beets  are  harvested,  as  shown  in 

-vastage,  and  the  stock  will  feed  from  the  piles 

1  be  an  early  fall  of  snow.     To  feed  the  tops 

-vithout  piling  has  a  serious  disadvantage, 

-  not  start  until  the  grazing  is  finished. 

.ountain  beet  areas,  fall  plowing  is  im- 

,  .jck  to  gi-aze  the  fields,  there  is  danger  of 

.at  it  is  not  possible  to  plow  in  the  fall. 


Fig.  3. — Beet  tope  ebauld  be  put  Into  omall  piles  Boon  after  tbe  bcels  are  topped. 
Wh«D  left  In  plUs  or  approxtmatel;  100  pounde,  tbere  is  little  danger  of  hcntlDe. 
Wbea  pat  into  piles.  le«8  dirt  If  gathered  and  there  la  Ipbb  Idbb  by  trnnipIlDK  wMIe 
the  beel^  are  t>elai:  bauli-d  from  the  npld.  niien  ptioci  as  above  IllUBtratcd.  tbe  tops 
may  be  left  two  or  tbree  weeks  before  tbey  are  put  Into  tbe  silo.  It  left  for  a 
longer  period,  they  will  cure  aad  may  be  Bafely  mixed  with  straw  aad  alaeked  as 
bay  Is  stacked. 

Many  beet  growers  conclude  that  beet  tops  are  worth  from  $10 
to  $12  an  acre  when  grazed  as  just  described.  Where  the  beet 
grower  does  not  have  stock  to  utilize  the  pasturage,  it  is  a  common 
practice  to  sell  the  tops  in  the  fields  to  stockmen  at  from  $3  to 
$6  per  acre.  When  feed  is  scarce  and  high  priced  this  pasturage  is 
sometimes  sold  at  higher  prices.  Outside  stockmen  have  the  ex- 
pense of  bringing  their  stock  to  the  fields,  caring  for  them,  and 
taking  them  away.  Therefore,  they  do  not  pay  as  much  for  the  tops 
as  it  is  possible  for  the  beet  grower  to  realize  by  feeding  them  to  his 
own  stock. 

CURING  AND  STACKING. 

Some  growers  find  it  profitable  to  cure  the  tops  and  stack  them 
after  the  manner  that  hay  is  cured  and  stacked  and  then  feed  them 
throughout  the  winter.     When  it  is  difficult  to  evaporate  and  tlius 
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properly  "  cure  out "  the  tops,  stniw  is  intermixed  while  they  are 
being  stacked.  This  plan  contemplates  gathering  the  tops  rather 
promptly  after  topping  and  putting  them  into  small  piles,  as  shoivn 
in  figure  3.  A  little  Inti-r  they  arc  hauled  to  the  feed  yards,  where 
they  are  stacked.  The  equipment  for  loading  and  hauling  the  tops 
is  shown  in  figure  4.  Many  growers  feel  that  it  is  more  profitable 
to  cure  and  stuck  the  tops  so  that  they  can  be  fed  throughout  the 
winter  tiian  to  pauture  them  in  the  field,  as  previously  described. 


PiQ.  4. — GatlnrlDK  bevt  tops  In  tbe  Qeld.  Tbe  wagoD  wltb  >  beet  rack  Is  B  eon- 
venlent  eyulpment.  Wbere  lack  ol  bclp  prevecls  haullns  the  tops  fniiD  tlie  Held 
eaoa  alter  ttie  berta  are  topped,  tbe  tops  should  be  put  into  pilm  of  about  100 
paunils  eacb,  wbere  tbey  will  keep  for  two  or  tbree  weeks  witbout  serlmuly 
deterloratlDg  before  tbe;  are  put  loto  the  alio.  It  left  IjIdk  loose  upon  tbe  ground, 
tbere  v\M  be  too  much  eTapomtiun  of  molatiir(>  anil  mach  wastage. 

SILOING  BEET  TOPS. 

The  most  pTOfitable  practice  that  has  been  found  for  the  average 
beet  grower  is  to  silo  the  tops.  This  practice  is  not  new  or  untried. 
Silage  is  a  succulent  feed  which,  when  fed  with  alfalfa  or  other  hay, 
has  a  supplemental  value  greater  than  is  commonly  shown  in  a 
study  of  tables  that  are  compiled  from  laboratory  analyses  indicat- 
ing the  comparative  food  values  of  different  feeds. 

The  succulent  silage  stimulates  the  appetite  of  the  animals  and 
causes  them  to  eat  a  larger  volume  of  feed  than  they  would  consume 
otherwise.  It  also  furnishes  a  more  nearly  balanced  ration  when 
fed  with  hay  of  alfalfa  or  some  other  legume  and  supplemented  with 
grain. 

The  accumulated  salts  found  in  the  crown  of  the  beet  constitute 
the  chief  reason  for  cutting  it  off  and  leaving  it  on  the  field  in^itead 
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of  shipping  it  to  the  factory.  They  seriously  interfere  with  crystal- 
lization a  the  recovery  of  sugar.  As  heretofore  stated^  these  salts 
also  have  a  cathartic  property  and  may  scour  the  animal;  but  the 
cathartic  properties  of  beet  tops  are  largely  corrected  in  the  ferment- 
ing process  in  the  silo.  A  study  of  sheep  or  cattle  in  the  feed  lot 
where  beet-top  silage  is  properly  fed  shows  no  unusual  number  of 
cases  of  scouring.  This  indicates  that  with  silage  a  more  profitable 
use  of  the  food  constituents  is  being  made  by  the  animal.  After  a 
careful  study  of  this  feature  the  conclusion  is  reached  that  profitable 
beef  or  mutton  gains  may  be  made,  even  at  the  finishing  stage,  where 
good  beet-top  silage  is  a  generous  part  of  the  ration,  and  this  conclu- 
sion is  borne  out  in  practice. 

Mr.  E.  R.  Brisbin,  with  a  packing  company  of  Butte,  Mont., 
reports  that  the  shipping  shrinkage  on  cattle  that  are  fed  and  fin- 
ished where  beet-top  silage  is  a  generous  part  of  the  ration  is  not 
greater  than  the  shrinkage  commonly  found  in  cattle  that  are  fed 
and  finished  with  alfalfa,  grain,  and  concentrates.  He  also  states 
that  Uie  dressing  percentage  of  cattle  that  are  largely  fed  and  fin- 
ished with  alfalfa  hay  and  beet-top  silage  compares  favorably  with 
that  of  the  best  cattle  that  they  use. 

These  statements  were  made  after  an  experience  during-  the  feed- 
ing period  of  1918-19.  This  period  involved  the  feeding  and  finish- 
ing of  2,250  head  of  steers  fed  by  32  different  farmers  growing  sugar 
beets  in  the  upper  Snake  River  valley  of  Idaho,  where  beet-top  silage 
was  extensively  used. 
.  These  cattle  were  delivered  to  the  beet  growers  from  the  range  in 
November,  1918.  Marketing  began  on  February  10  and  was  concluded 
about  April  1, 1919.  The  2,250  steers  showed  an  average  gain  of  ITO 
pounds  per  head.  The  average  spread  in  the  price  of  the  feeders  and 
the  finished  cattle  was  2J  cents  per  pound.  The  beet  growers  in  some 
instances  pastured  the  cattle  upon  their  different  fields  for  a  time 
after  receiving  them,  but  they  were  fed  and  finished  mainly  with 
alfalfa  hay,  beet-top  silage,  and  beet  pulp.  The  most  satisfactory 
practice  was  to  start  with  pulp  and  hay  and  later  add  the  silage, 
finishing  with  about  30  to  35  pounds  of  silage  and  15  to  20  pounds  of 
hay  per  day.  Not  many  feeders  used  grain.  Several  used  a  light 
spreed  of  beet  molasses  upon  the  pulp  or  hay.  After  making  deduc- 
tions for  the  market  price  of  hay  and  all  other  feeds  and  also  for 
wages  for  the  time  spent  in  feeding,  the  32  beet  growers  made  a  net 
profit  of  more  than  $40,000  in  feeding  this  lot  of  steers.  This  did 
not  credit  the  operation  with  the  several  thousand  tons  of  manure 
which  was  later  spread  upon  the  beet  fields,  thus  greatly  aiding  to 
maintain  soil  fertility. 
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Jobn  Stosich  was  one  of  the  most  successful  of  the  32  feeders. 
His  26  steers  were  delivered  to  him  on  Noyember  22,  1918,  at  an 
average  weight  of  1,018  pounds.  On  March  11  they  were  weired 
out  at  1,265  pounds  gross,  showing  a  gain  of  247  pounds  per  steer. 
During  the  first  three  weeks  the  steers  were  grazed  on  Uie  fielda, 
gleaning  feed  from  along  the  fences,  irrigation  ditch  banks,  and  the 
autumn  growth  on  the  grain  and  other  fields  that  otherwise  would 
have  been  waste.  On  December  15  they  were  stairted  upon  a  li^t 
feed  of  hay  and  about  75  pounds  of  wet  beet  pulp  per  bead  each  day. 
The  pulp  was  gradually  increased  to  140  pounds.  On  Fehruary  1 
beet-top  silage  was  mixed  with  the  hay  and  pulp.  The  pulp  was 
gradually  decreased,  and  finally  the  beet-top  silage  was  entirely  sub- 
stituted for  it,  finishing  the  steers  on  30  pounds  of  silage  and  leas 
than  20pounds  of  alfalfahaydaily.  The  steers  produced  225  loads  of 
manure,  which  Mr.  Stosich  spread  upon  15  acres  that  were  seeded  to 
beets  in  April,  1919, 

These  results  are  mentioned  in  detail  because  they  illustrate  an 
entirely  profitable  method  of  marketing  surplus  hay  with  the  beet 
tops  and  other  farm-grown  feeds.  At  the  same  time  they  produce  a 
fertility  that  renders  it  possible  to  increase  the  beet  tonnage  and 
makes  for  more  profitable  farm  crops. 

Siloing  and  feeding  the  beet  tops  mixed  with  pulp,  hay,  and  mo- 
lasses were  the  incentives  which  started  the  beet  growers  in  this 
particular  district  to  feeding  cattle.  They  would  not  have  under- 
taken to  do  the  feeding  had  it  not  been  for  the  increased  supply  of 
feed  they  had  secured  as  a  result  of  siloing  their  beet  tops.  Their 
winter  profits  in  the  feeding  operations  handsomely  supplemwted 
their  earnings  from  the  growing  of  crops  during  the  summer.  They 
had  no  worry  about  marketing  and  delivering  surplus  hay.  They 
were  enabled  to  fertilize  properly  an  increased  acreage  and  to  meet 
the  perplexing  problem  of  maintaining  soil  fertility.  This  procedure 
has  stabilized  the  beet  crop  with  these  growers,  and  it  has  also  greatly 
aided  them  in  establishing  a  crop  rotation,  which  is  seriously  needed 
in  most  beet-growing  areas.  Making  better  use  of  the  beet  tops  will 
reduce  the  hay  requirements  and  allow  part  of  the  alfalfa  land  to  be 
plowed.  More  feeding  means  more  manure  available  on  the  farm, 
while  better  fertilized  soil  allows  other  inteaisive  crops  to  be  grown 
profitably  in  rotation  with  beets,  grain,  and  alfalfa.  The  procur- 
ing of  the  steers  and  the  supervision  of  their  feeding  were  done  by 
an  experienced  feeder  employed  by  a  sugar  company.  The  entire 
enterprise  also  had  the  assistance  of  the  farm  bureau  and  the  exten- 
sion division  of  the  University  of  Idaho. 
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PROFITABLE  GAINS. 

A  sugar  company  in  Colorado  owns  and  operates  several  thou- 
sand acres  of  land  tributary  to  its  sugar  factories,  feeding  regu- 
larly several  thousand  head  of  cattle.  One  lot  of  135  steers  made 
an  average  gain  of  2.3  pounds  per  head  daily  in  a  period  of  115  days, 
counting  the  shrinkage  in  huying  on  the  Denver  market  and  on  the 
outshipment  to  the  Kansas  City  market.  This  company  found  the 
following  ration  per  steer  per  day  to  be  good :  25  pounds  of  beet-top 
silage,  60  pounds  of  beet  pulp,  10  pounds  of  alfalfa  hay,  4  pounds  of 
beet  molasses,  and  3  pounds  of  cottonseed  cake.  Accurate  records  of 
the  operations  showed  a  labor  cost  of  70  cents  per  ton  for  hauling  the 
tops  and  filling  the  silo.  This  company  calculates  that  cured  silage 
was  produced  at  the  rate  of  35  per  cent  of  the  weight  of  the  marketed 
beets  and  that  a  heavy  crop  of  beets  will  yield  from  5  to  6  tons  of 
silage  per  acre  of  beets.  A  10-ton  crop  of  beets  has  yielded  3^  tons 
of  cured  silage  per  acre.  In  estimating  siloing  capacity  (the  earth- 
silo  type)  about  38  cubic  feet  for  each  ton  of  beet  tops  is  calculated, 
allowing  a  settling  of  12  inches  for  a  well-packed  silo  5  feet  in  depth. 
The  following  analysis  of  beet-top  silage,comparing  it  with  the  stand- 
ard analysis  of  corn  silage,  was  made  at  the  company's  laboratory: 

Comparative  analytea  of  beet-top  and  com  emUage. 
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A  VALUE  NBASLY  EQUAL  TO  ALFALFA  HAY. 

A  firm  of  extensive  feeders  in  the  northern  Colorado  district  after 
an  experience  of  several  years  says — 

We  believe  1  ton  of  topa  properly  siloed  1b  worth  almost,  ff  not  altogether,  as 
much  as  a  ton  of  alfalfa  hay  for  feeding  to  cattle.  Any  farmer,  rerardleas  of 
the  size  of  his  beet  Held,  can  cheaply  make  a  pit,  save  all  of  his  topa,  and  feed 
them  at  any  time,  as  there  Is  no  limit  to  the  time  that  they  will  keep.  We 
have  heen  very  successful  in  getting  good  gains  on  our  cattle  since  we  started 
feeding  them  In  this  way. 
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COLLATERAL  VALUES. 

The  average  beet  grower  concludes  that  2  tons  of  good  beet-top 
silage  is  worth  1  ton  of  good  alfalfa  hay.  Very  few  men  who  hare 
fed  the  silage  think  that  it  has  a  value  lees  than  90  per  cent  of  tb« 
value  of  hay.  Those  who  consider  the  value  as  great  as  the  estimate 
above  quoted  probably  reach  conclusions  that  are  not  entirely  based 
upon  the  intrinsic  value  of  the  silage.  There  are  two  collateral 
values  in  the  silage  that  are  not  shown  in  the  laboratory  analyses, 
namely,  (1)  the  succulent  character  of  the  feed,  which  stimulates  aa 
appetite  in  the  animals  and  causes  them  to  consume  greater  quan- 
tities than  where  dry,  cured  feeds  only  are  used ;  and  (2)  the  beet-top 
silage  when  fed  with  alfalfa  hay  helps  to  balance  the  ration  and 
causes  the  animal  to  utilize  better  all  the  feed  consumed. 

EXTENSIVE  FEEDING  TESTS. 

A  firm  of  extensive  beet  growers  in  Idaho  feeds  several  thoasand 
sheep  and  grows  from  75  to  150  acres  of  beets  each  year.  For  two 
successive  seasons  they  have  made  and  fed  about  .'>00  tons  of  beet-top 
silage.  They  recently  made  the  following  statement : 
.  We  did  nut  keep  tbeck  od  all  of  oar  feeding  all  ivlnter,  bnt  we  weighed  the 
fped  to  some  of  the  herds  of  sheep  long  enough  to  satisfy  oareelves  thai  a 
ton  of  beet-top  silage  la  worth  as  much  aa  a  ton  of  hay.  We  have  also  prureU 
to  onr  own  satisfaction  that  beet-top  silage  for  fattening  sheep  and  cattle  is 
cheaper  and  will  fatten  qntcker  than  grain  or  com.  We  think  that  the  tups.  If 
Slithered  Immediately  after  being  cut  off,  will  weigh  half  as  mnch  as  the  beeta 

It  should  be  noted  that  the  above  statement  is  based  upon  obser- 
vation rather  than  upon  actual  test  by  weight,  but  it  shows  what 
value  the  growers  place  upon  beet-top  silage  used  as  a  stock  feed. 
The  growers  referred  to  above  find  that  by  feeding  3  pounds  of  beet- 
top  silage  per  head  per  day  they  can  reduce  the  hay  requirements  for 
sheep  more  than  half. 

After  an  experience  of  two  seasons  with  beet-top  silage  a  successful 
Idaho  feeder  offers  the  following  suggestions: 

The  beets  should  be  topped  from  windrow's  or  piles  and  the  tops  gathered 
immediately,  free  from  dirt,  and  placed  In  small  piles  or  hauled  directly  to  the 
silo.  Pack  flrmty  In  the  alio.  If  the  silo  Is  located  on  sandy  soil,  build  a  ccMi- 
crete  retaining  wall  for  each  side.  It  is  important  to  eliminate  the  dirL 
Three  pounds  of  beet-top  silage  per  head  per  day  were  fed  for  a  period  of  40 
days  to  800  head  of  sheep,  abont  one-half  ewes  and  one-half  lambs,  whidi 
made  a  gain  of  4  pounds  per  head  more  than  sheep  of  like  quality  that  were 
fed  entirely  on  beet  palp  and  hay.  The  silage  comes  out  warm,  even  Id  rotd- 
wlnter,  and  is  greatly  relished  by  the  sheep. 

This  feeder  made  12^  tons  of  silage  from  25  acres  of  beets.  It  cost 
him  about  $1  per  ton  to  gather  and  silo  the  tops. 
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UNANIMOUS  APPROVAL. 

As  against  the  very  few  adverse  experiences  which  have  been  re- 
ported, the  following  statement  taken  from  the  Farm  Bureau  News, 
the  official  organ  of  the  Sevier  County  (Utah)  Farm  Bureau,  is 
offered : 

Without  an  exception,  every  mim  who  siloed  beet  topa  last  year  report*  t'S- 
cellerit  results  and  savings  from  the  feed  that  It  furnished.  Most  of  the  farm- 
ers reporting  rate  the  value  of  the  silage  at  about  2  tons  of  stlage  equal  t<i  1 
ton  of  the  best  alfalfa  hay.  One  or  two  men  say  that  It  Is  nearly  equal  ta 
feeding  value  to  alfalfa  hay. 

A  GOOD  DAIRY  PEED. 

In  the  Weber  County  (Utah)  Farm  Bureau  News,  Mr.  James  G. 
Widdison.  jr.,  says: 

About  the  first  of  January  I  openeil  the  silo  and  found  that  the  tops  had 
kept  perfectly.  The  con-s  relished  them  us  much  as  they  did  the  fresh  tops,  and 
they  dill  much  better  when  fed  only  a  Ilmltefl  amount  thnn  when  allowetl  to 
run  at  will  on  the  tops  In  the  Held.  The  tullk  prudUL'ed  was  also  of  good  quullly 
and  had  no  disagreeable  flavor  that  Is  Bometimes  complained  of  when  cows  arc 
fed  beet  pulp.  I  have  do  accurate  Information  as  to  feed  value  In  [lountls,  but 
would  say  that  a  ton  a  week  fed  to  six  cows  would  enable  them  to  do  nicely 
on  the  hay  that  one  cow  wonld  eat  If  fed  buy  only.  I  find  It  also  a  convenient 
and  valuable  feed  for  pigs.  1  have  decided  tliat  beet-top  silage  shall  liave  a 
place  in  my  winter  feed  from  now  on,  even  though  Its  care  requires  a  good  deal 
of  time  in  our  busiest  season,  which  many  farmers  complain  of. 

ADVERSE  EXPERIENCES. 

FEEDING  AGED  EWES. 

One  man  had  bad  results  in  feeding  beet-top  silage  to  aged  ewes. 
Samples  were  taken  from  the  silo.  The  analyses  indicated  that  the 
silage  was  normal.  It  is  likely  that  the  chief  cause  of  trouble  was 
the  feeding  to  weak  ewes  of  too  much  of  the  succulent  silage  at  the 
outset.  In  most  instances,  those  who  use  aged  ewes  find  that  silage 
ivill  cause  them  to  produce  more  milk  for  their  lambs  than  they 
otherwise  would,  which  allows  them  better  to  sustain  their  usual 
large  percentage  of  twin  Iambs,  Two  instances  were  reported  where 
the  milk  flow  was  excessive  when  Iieet-top  silage  was  fed  to  aged 
ewes,  and  the  udders  became  swollen  and  feverish  and  gave  trouble 
in  this  respect.  Beet-top  silage  should  always  be  fed  lightly  at  the 
start. 

FEEDING  STEERS. 

In  another  instance  an  extensive  feeder  lost  several  head  of  steers 
while  feeding  beet-top  silage.  The  topy  were  gathered  carefully 
from  a  sandy  soil.    The  silo  was  located  on  a  sandy  spot     It  is 
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difficult  to  gather  to|»8  from  a  sandy  field  and  then  silo  in  sandy 
earth  with  sandy  side  walls  in  a  pit  silo  without  having  an  ex- 
cessive proportion  of  sand  in  the  silage.  In  some  instances  as  much 
at  5  per  cent  of  the  net  weight  of  the  silage  was  found  to  be  sand 
and  dirt.  Compacting  in  the  stomach  of  the  animal  is  almost  sure 
to  follow  when  there  is  much  sand  or  dirt  in  the  silage. 

BEWARE  OP  MOLDY  SILAOE. 

Steers  have  died  as  a  result  of  improperly  feeding  hay  and  grain. 
It  is  important  that  the  moldy  silage  that  is  found  on  and  near  the 
surface  or  sides  of  the  silo  be  carefully  removed  and  destroyed. 
Moldy  silage  is  even  more  dangerous  than  moldy  straw  or  moldy 
hay.     These  often  cause  loss  with  animals. 


Fm.  5. — A  Ions.  ^f^V  IrK  of  eartb  silo,  10  ttrt  wide  at  the  bottoni.  Tbe  loMllon  U 
OQ  a  wrll-drsln^  blllsldc  coavenlent  (o  tbe  replug  racds.  Tbe  esrtb  U  «  stUT 
c]>f,  and  tbe  Bides  remain  Bolld  and  Arm,  On  sandr  soil  it  la  recammended  tlut 
coDcrele  retaining  walla  be  put  In,   to  prerent  the  soil  from  iflttlog  mlied  with 

In  a  few  instances  horses  were  allowed  to  get  to  the  beet-top  silo 
and  gorge  themselves.  Even  good  silage  is  not  recommended  for 
horses,  pigs,  or  calves.  Moldy  silage  is  almost  sure  to  cause  trouble 
if  fed  to  any  kind  of  stock.  The  total  number  of  bad  results  reported 
from  the  feeding  of  beet-top  silage  is  very  small. 

THE  BEST  PRACTICES 
PILING  THE  TOPS. 

It  is  important  that  the  tops  and  crowns  be  gathered  free  from 
dirt.  With  an  ordinary  fork  the  dirt  can  be  readily  shaken  off  the 
tops  if  they  are  gathered  while  still  fresh.  When  placed  tn  small 
piles  of  approximately  100  pounds  to  the  pile,  as  shown  in  figure  3, 
there  will  not  be  a  sufficient  quantity  to  heat.     In  these  small  piles 
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the  loss  through  evaporation  is  not  great,  even  though  the  piles  are 
allowed  to  remain  on  the  fields  for  two  weeks  before  they  are  hauled 
to  tlie  silo.  Collecting  in  small  piles  facilitates  driving  teams  with 
wagons  while  gathering  the  beets  from  the  fields  without  trampling 
the  tops.  A  flat-top  rack  on  a  low-wlieeled  wagon  or  an  ordinary 
dump  type  of  beet  rack  is  convenient  for  hauling  the  tops  from  the 
field  to  the  silo.  When  such  a  pit  silo  as  is  shown  in  figures  5  and  6  is 
used  the  team  with  the  loaded  wagon  is  driven  through  the  silo  and  the 
tops  are  dumped  and  then  scattered  and  packed  in  the  silo,  as  seen 
in  figure  6,  There  are  two  disadvantages  in  this  practice.  There  is 
B  tendency  to  dump  the  tops  too  much  into  piles  instead  of  spread- 


FiG,  0.— Tbe  natural  earth  or  pit  silo  is  coDBtrocted  with  Bloping  ends,  «o  that  the 
Ipam  aod  vagoD  mar  1>«  drlvea  over  the  inaas  of  tops.  DumplDg  the  tops  sa  here 
ttlnatralcd  has  (wo  dltBdvanlaKSH,  however.  The  topa  are  usuall;  not  well  spread, 
and  therefore  the  mass  settles  tmevenl;.  All  tbe  dirt  that  ma;  be  gathered  with 
the  tops  Is  also  dninped  Into  tbe  silo,  whereas  If  the  tops  were  forked  from  Ihe 
wagOD  alongside  and  then  spread  there  would  be  less  dirt  Id  the  silage.  At  the 
tar  corner  la  shown  an  lllustraciau  of  tbe  method  of  pladog  straw  at  the  edge 
of  tbe  mass  of  tops  before  tbe  earth  Is  drawn  against  tbe  sides.  It  is  Important 
to  keep  the  dirt  from  getting  mixed  with  the  silage. 

ing,  and  the  packing  is  liable  to  be  irregular,  and  all  the  dirt  that  is 
thrown  on  tbe  wagon  in  gathering  the  tops  is  dumped  into  the  silo. 
If  the  wagon  is  driven  alongside  the  silo  and  the  tops  forked  off 
much  less  dirt  will  get  into  the  silo.  It  is  important  to  have  the 
tops  spread  evenly  in  the  silo;  otherwise  the  settling  will  be  in-egular. 

THE  ADDITION  OF  SALT  AND  STRAW. 

Five  pounds  of  salt  spread  with  each  ton  of  green  tops  improves 
the  quality  of  the  silage.  Straw  may  be  spread  with  alternate 
layers  of  beet  tops,  as  shown  in  figure  7,  provided  the  tops  ai-e  put 
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in  while  still  fresh.  Straw  is  not  recommended  where  the  tops  have 
evaporated  much  moisture.  Very  much  more  thorough  pat-king  is 
required  where  straw  is  used. 

TYPE  OF  SILO. 

The  concrete  (fig.  8),  stave,  or  other  type  of  silo  structure  com- 
monly built  for  making  corn  silage  may  be  used  for  siloing  beet 
tops.    AATiere  these  structures  are  used,  it  will  be  best  to  run  tlw 
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tops  through  the  usual  cutting  device,  much  as  com  silage  is  treateil. 
It  is  suggested  tliat  the  tops  be  forked  from  the  wagon  to  an  0|>en 
slatted  table  attached  to  the  cutter,  so  that  the  dirt  will  sift  throufrh 
and  not  get  into  the  silo.  liecause  beet  tops  pack  more  solidly  than 
chopped  corn  silage,  the  outtlirust  is  greater  and  silos  sometimes 
crack  and  leak  when  filled  with  beet  tops.  Sometimes  the  corn  silo 
is  not  entirely  filled  and  it  is  reasonably  safe  to  finish  filling  the 
silo  with  beet  tops,  provided  the  structure  is  well  built. 

It  is  not  necessary  to  erect  an  expensive  perpendicular  silo  for 
beet  tops.  The  horizontal  type,  using  the  excavated  pit  with  earthen 
sides,  as  shown  in  figure  o,  or  concrete  retaining- wall  sides,  as  seen  in 


...Google 


Deel-Top  Silage.  l") 

figure  8,  is  less  exi)ensive  and  entirely  efficient  if  care  is  used  in  filling. 
Figure  9  shows  the  process  of  excavating  a  pit  silo. 


ria.  8. — Tbi>  borliooUl  coDcrcte  lila.  Illuntratlag  a  plsn  for  a  xllo  with  coafrrtG  re- 
talDing  wallti  built  perpendicular  and  smouth.  Tbia  fai-UltaCea  solid  packing  at  the 
fAges  nD<I  maken  it  ponatbte  to  exclude  tlic  nlr.  The  wall  Is  anchored  at  Intervals 
to  prevent  Itn  being  pushed  In  when  the  heaTlly  loaded  wagon  Is  driven  over  the 
dirt  All.  Uacb  less  dirt  gops  into  the  alio  when  the  tops  ore  forked  from  (lie 
wflKon  Into  the  sllo.  The  width  should  be  sufflclent  to  allow  driving  the  tonni  and 
wa^on  throuKb  to  pack  the  tops  and  also  to  load  In  taklnR  oat  the  sllajtr.  Uood 
drainage  la  esnentlBl. 

The  dimensions  of  tlie  pit  silo  may  vary  according  to  the  quantity 
of  material  that  is  to  be  siloed.  The  const  met  ion  shown  in  figure  ft 
is  better  than  a  square  or  a  circular  shape. 


and  a  augar-compan;   agriculturist  demonatrat* 

I  beet-top  silo.  Moat  of  the  eicavatlng  can  be 
done  with  a  tram  and  scraper.  The  aldi^  ma;  be  shoveled  b;  band.  The  dimen- 
sions can  vary  according  to  (he  quantity  of  tops  to  be  siloed. 

When  the  tops  are  packed  to  a  depth  of  u  to  8  feet,  the  free  air 
is  better  excluded  and  a  better  quality  of  silage  is  made. 

A  long  deep  pit,  like  the  one  shown  in  figure  5,  is  better  than  a 
broad  shallow  pit.  Earth  may  be  drawn  against  the  sides  and  firmly 
packed  where  the  tops  are  heaped  above  the  surface  earth  or  I'etaining 
wall. 
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^\niere  the  water  table  comes  near  the  surface,  excellent  silDge 
may  bo  made  by  stacking  the  tops  entirely  abovegi-ound,  as  seen  in 
figure  10.  The  wastage,  however,  is  greater.  In  any  event,  the  tops 
should  have  sufficient  moisture  in  them  to  facilitate  compression  in 
packing  tlie  mass,  giving  the  silage  the  solid  appearance  shown  in 
the  cross  section  in  figure  11.  The  free  air  must  be  entirely  ex- 
cluded ;  otherwise  bacteria  which  cause  putrefaction  will  enter  and 
spoil  the  silage. 


Flo.  10. — A  beet-top  Bllo  above  tbe  ground  level.     In  tbls  iDStaDce,  tbe  top«  were  pBW 

alongilde  a  stark  of  liay.  After  paeklnE  them  down  tborougblr,  tbey  were  covered 
wltb  several  Inches  of  fine,  chaffy  Btraw,  which  etTectually  sealed  the  (crmeiited 
maaa.  ADalj'WB  ehowed  a  quality  ot  ullage  that  compared  with  the  best.  With 
tlili  type  at  alio,  the  ratio  of  apoIlaKe  U  greater,  but  the  plan  Ib  entirely  feasible, 
particularly  where  tbe  water  table  prevents  ezcavallhg  for  tbe  earth  alio. 

METHODS  OP  PACKING. 

With  the  horizontal  silo  it  is  a  common  practice  to  drive  the  team 
and  wagon  right  through  the  silo  from  one  end  to  the  other.  A 
gradual  incline  at  both  ends  facilitates  entering  and  leaving.  In 
a  few  instances  beet  growers  have  driven  a  tractor  over  the  tops  in 
the  silo.  This  is  an  excellent  way  to  pack  the  mass  thoroughly. 
Sometimes  a  boy  will  ride  a  horse  repeatedly  over  the  tops  in  the 
silo.  It  is  imperative  tliat  the  packing  be  thorough  or  the  product 
will  be  disappointing. 
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SEALING  THE  SILO. 

After  the  mass  of  tops  has  been  well  packed  and  the  silo  is  ready 
to  be  closed,  provision  must  be  made  to  seal  the  mass  as  nearly  air- 
tight as  possible.  Fine,  chaffy  straw  spread  to  a  depth  of  8  or  10 
inches  is  effective.  Sometimes  a  thin  layer  of  straw  is  spread  and 
then  8  to  12  inches  of  earth  is  placed  on  top  of  the  straw. 

The  best  and  most  economical  method  of  sealing  consists  in  co  rr- 
iiig  with  beet  pulp  to  a  depth  of  a  foot  or  more,  as  seen  in  fijr'ii'c  1"2, 


Fio.  11. — A  croBB-Bectlonal  view  of  a  Large  beet-top  silo,  lllUBtratlng  the  manner  of 
cQttlDs  oat  and  renmvlDs  tbe  allase.  An  ordinary  hay  knife  t«  nied  to  cut  the 
Bllaee.  It  will  be  obaerred  that  the  top  contour  of  tbe  nllo  ta  rather  regnlar.  ahow- 
ing  that  tbe  fllllng  and  packing  were  uniform  and  thorough. 

and  is  the  method  recommended.  Those  living  too  far  from  the  beet- 
siigar  factory  to  haul  the  pulp  can  afford  to  have  a  quantity  shipped. 
Pulp  is  a  good,  cheap  feed,  and  an  excellent  way  to  store  it  is  on  top  of 
the  silo.  The  fermenting  of  the  l>eet  tops  generates  a  gaseous  heat, 
which  aids  in  ripening  the  pulp,  thus  making  a  superior  feed.  It  also 
keeps  the  pulp  from  freezing  in  cold  weather.  Freezing  has  always 
been  annoying  to  feeders  in  the  colder  districts.  The  silo  should  be 
located  convenient  to  the  feeding  yards.  It  is  worth  while  to  have 
this  mass  of  warm,  processed,  high-grade  feed  near  to  the  feeding 
yards  rather  than  to  depend  upon  hauling  supplies  throughout  the 
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winter,  ivhen  the  roads  and  weatlier  are  forbidding  much  of  the 
time.  The  wet  pulp  is  heavy  and  flexible  and  aids  *o  settle  the  mass 
of  tops. 

OPENING  THE  SILO. 

A  hay  knife  (see  fig.  11),  such  as  is  commonly  used  on  most  farms, 
will  cut  the  cured  silage  and  pulp  covering  into  "bents,"  much 
«s  a  rick  of  hay  is  cut  down  when  the  hay  is  being  taken  away. 

The  cured  pulp  may 
be  fed  in  the  same 
way  that  the  silage  is 
fed.  The  covering  for 
the  silo  should  be  so 
rounded  that  drain- 
age will  be  perfect. 
Surface  water  should 
not  be  permitted  to 
stand  around  or  on 
the  silo. 

After  the  mass  hiis 
fermented  for  a  pe- 
riod of  four  to  six 
weeks,  the  large  hay 
knife  may  be  used 
and  the  silage  cut 
across  one  end,  from 

F:g.    12.-Secu™.»l    view    of    a    beel-top    alio    that    wa«  ^^P     ^     bottom,     and 

cvvered  wt(h  bfet  pulp.    Tbe  pulp  Is  hearjr  an(I  flexible  forked  OUt  aS  needed, 

and  Mttles  as  the  (ups  In  tlie  silo  uettie.     U  eeals  tie  W}.™   SDrinP   arrives 
top  of  the  silo,  BDd  tbe  heat  from  the  fermenting  sllase      "'"^   "["""B   "imco, 

k«pa  thp  piilp  CDvertDg  trom   freczlnx.      TblB  1b  an  d-  any  UnUSed  partof  the 

cell^ot  way  to  Btore  green  pulp.  ^jj^g^  ^^^^^  ^^^^-^^  j^^. 

future  use.  There  will  be  some  spoilage  if  the  silage  is  exposed.  Tlie 
same  precautions  should  be  observed  about  spoilage  as  will  be  neces- 
sary in  feeding  corn  silage  from  a  regiiliir  structure.  Any  fermented 
product  is  liable  to  be  attacked  by  bacteria  that  cause  decay  if  ex- 
posed to  the  air  for  any  considerable  length  of  time.  Precaution  in 
this  respect  is  not  so  important  in  (he  winter  as  during  the  warm 
.spring  and  summer  months,  when  bacteria  are  more  active 

WET  BEET  PULP. 

The  value  of  beet  pulp  as  a  supplemental  feed  becomes  better 
established  with  the  experience  of  em-h  succeeding  season.  It  is  m»t 
a  complete  feed  and  should  always  be  given  in  conjunction  witli  .■» 
^  Jegumc  hay  and  other  feeds.    It  is  fed  to  beef  cattle  and  sheep  an<l 
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also  to  dairy  stock.  When  given  to  dairy  cows  it  should  be  fed  after 
the  milking  period  in  order  to  avoid  the  possibility  of  a  bad  odor 
and  a  disagreeable  taste  in  the  milk.  Pulp  is  heavy  to  handle  and 
to  haul.  Where  feeders  are  conveniently  near  to  a  factory  pulp  silo  it 
is  a  common  practice  to  haul  the  pulp  as  wanted  during  the  winter. 
The  gases  caused  by  the  fermenting  process  keep  the  mass  of  pulp  in 
a  large  silo  from  freezing  in  cold  weather.  The  best  way  for  the 
average  beet  grower  to  store  the  pulp  on  the  farm  is  to  spread  it  on 
top  of  the  fermenting  mass  of  beet-top  silage.  Freezing  is  thus 
largely  eliminated. 

DRY  BEET  PULP. 

Some  beet-sugar  factories  have  installed  equipment  for  drying  the 
green  pulp.  By  this  process  the  moisture  content  of  95  per  cent  is 
reduced  to  12  per  cent.  The  feeding  value  is  but  little  changed.  The 
use  of  this  process  makes  it  possible  to  ship  the  pulp  to  more  distant 
markets,  and  it  also  obviates  annoyance  from  freezing. 

UTILIZING  BEET  MOLASSES. 

The  most  economical  way  to  use  beet  molasses  is  to  make  a  mixture 
with  chopped  or  ground  alfalfa  hay  or  straw.  Mixing  devices  are 
arranged  to  deliver  a  definite  percentage  of  molasses  and  automati- 
cally to  distribute  the  mixture  uniformly.  Whei-e  chopping  or 
grinding  devices  are  not  available,  it  is  entirely  possible  to  make 
economical  use  of  the  molasses  by  sprinkling  it  over  hay,  straw,  or 
pulp  at  feeding  time,  using  a  hand  sprinkler.  The  Colorado  Agri- 
cultural Experiment  Station  shows  a  value  for  beet  molasses  in 
equivalent  terms  of  1  pound  of  molasses  equal  to  three-quarters  of  a 
pound  of  rolled  barley.  In  addition  to  the  intrinsic  value  of  mo- 
lasses it  has  a  supplemental  value,  because  it  is  appetizing  to  stock, 
apparently  lending  a  zest  to  their  use  of  other  feeds. 

Beet  molasses  is  not  recommended  for  feeding  to  pregnant  cows, 
sows,  or  ewes,  nor  to  pigs,  calves,  colts,  or  young  lambs.  Care  must  be 
used  in  feeding  molasses  to  horses.  Only  a  limited  quantity  should 
be  fed,  and  it  should  be  thoroughly  mixed  with  other  feeds. 

DIGESTIBLE  NUTRIENTS  AND  BALANCED  RATIONS. 

In  a  paper  which  was  read  before  the  American  Association  of 
Sugar-Beet  Agriculturists  at  the  recent  convention  at  Logan,  Utah, 
Mr.  R.  C.  Kibbey,  of  Colorado,  offered  the  following: 

Comparing  tie  relative  total  ditrestiblp  nutrients  L-(Hitfllned  In  100  pounds  of 
com  with  those  contalnwl  in  an  equal  welftht  of  sugnr-beet  by-products,  we  have 
the  followiDg:  Corn  equals  1 :  beet  molaaaea,  0.68;  dry  beet  pulp,  0,87;  wet  beet 
pulp,  0.0ft;  beet-top  silage,  0.21:  dry  beet  tops,  0.64. 
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MANAGEMENT  OF  SEED-BEET  FIELDS. 

GRAZING  SBBD  BEETS. 

When  the  crop  of  heet  seed  is  harvested,  there  remains  in  the 
ground  the  seed  beets.  These  beets  weigh  from  6  to  10  tons  per  acre. 
The  sugar  content  ranges  from  5  to  8  per  cent  or  more. 

Sometimes  irrijjation  water  is  turned  into  the  field  as  soon  as  the 
beet  seed  is  Iiarvested.  Following  the  in-igation  a  rank  growth  of 
green  tops  comes  on  and  furnishes  excellent  gi'azing  for  cattle  or 
sheep  during  the  months  of  September  and  October. 

Another  method  is  to  plow  the  beets  out  of  the  ground,  so  they 
will  be  readily  available,  and  then  graze  them  with  sheep  or  other 
stock.  If  the  beets  are  left  exposed  to  the  sun  and  elements  very 
long  they  become  hard  and  fibrous. 

SILOING  SBBD  BEETS. 
Experiments  indicate  that  it  is  entirely  feasible  to  chop  the  seed 
beets  so  they  may  be  packed  into  a  mass  in  a  silo,  in  much  the  same 
way  that  beet  tops  are  packed.  An  excellent  quality  of  silage  can 
be  made,  and  it  may  be  fed  at  any  convenient  time.  Silage  in  this 
form  has  a  fattening  value  comparable  to  beet-top  silage. 

UTILIZING  BEET  TAILS. 
At  the  factory  beets  are  carried  from  the  storage  bins  in  flames 
filled  with  water.  As  they  go  over  the  dumps  and  through  the  vari- 
ous conveyors  the  tips,  or  tails,  of  the  beets  are  broken.  At  inter- 
vals catch  basins  accimiulate  these  tails,  and  they  are  forked  into 
piles  near  the  beet  end  of  the  factory.  From  2  to  4  tons  a  day  ac- 
cumulate at  each  factory  in  this  way.  They  may  be  fed  while  fresh 
or  may  be  put  into  a  beet-top  silo.  In  either  case  they  make  ex- 
cellent feed.  In  one  instance  where  the  beet  tails  were  siloed  it  was 
found  that  sheep  and  other  stock  preferred  this  silage  to  that  madt 
from  beet  tops. 
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SUMMARY. 

A  good  crop  of  beets  will  yield  from  3^  to  6  tons  of  processed 
silage. 

The  average  cost  of  gathering  the  tops  and  filling,  packing,  and 
finishing  the  silo  is  about  $1  a  ton. 

It  is  extremely  important  that  the  tops  be  gathered  and  put  into 
small  piles  promptly  after  the  beets  are  topped.  The  dirt  may  be 
easily  shaken  from  the  tops  while  the  leaves  are  still  fresh.  H  i» 
imperative  that  dirt  and  sand  he  elmwnated. 

The  fundamental  factors  that  are  involved  in  making  good  com 
silage  also  apply  in  making  beet-top  silage.  Pack  the  mass  thor- 
oughly to  exclude  the  free  air  and  then  seal  tight.  Good  silage  re- 
quires thorough  packing. 

It  is  not  Decessary  to  run  the  tops  thn)ugh  a  silage  cutter.  Some 
feeders  prefer  to  do  so,  however,  to  avoid  the  possibility  of  lambs 
choking  on  the  crowns. 

The  same  structure  that  is  commonly  used  for  putting  up  corn 
silage  may  be  used  for  beet-top  silage.  Because  beet  tops  pack  in  a 
very  dense  mass,  the  structure  will  sometimes  crack  and  spread  and 
thus  allow  air  to  enter.    A  well-built  silo  is  reasonably  safe. 

Making  beet-top  silage  does  not  necessarily  in\olve  a  cash  outlay 
for  materials.  The  natural  earth  silo  and  stacking  above  the  earth 
are  both  successful.  Concrete  side  retaining  walls  are  advisable  un- 
der certain  conditions,  however. 

The  natural  earth  silo  will  yield  just  as  good  results  for  beet-top 
silage  as  the  perpendicular  structures,  but  greater  care  in  packing  is 
necessary. 

An  excellent  quality  of  silage  is  made  by  stacking  the  tops  en- 
tirely above  the  earii  and  then  packing  them  thoroughly.  The 
spoilage  loss  is  greater  than  when  the  structure  or  the  pit  silo  is  used. 

It  is  not  necessary  to  alternate  layers  of  tope  with  layers  of  straw. 
It  is  always  advisable  to  put  a  layer  of  straw  next  to  the  earth  bot- 
tom and  sides,  to  eliminate  dirt  from  the  silage.  When  straw  is 
intermixed  with  the  tops  more  packing  is  necessary. 

Silage  is  not  a  balanced  ration.  It  should  always  be  supplemented 
by  other  feeds. 

Silage  is  a  carbohydrate  feed  and  balances  with  alfalfa  hay,  which 
is  rich  in  protein. 

The  fermenting  process  in  the  silo  largely  corrects  the  cathartic 
salts  in  beet  tops. 

The  most  profitable  use  is  made  of  beet  tops  when  they  are  siloed 
and  fed  with  alfalfa  hay  or  other  forage  and  possibly  supplemented 
with  grain  or  concentrate  feeds. 

Gathering  beet  tops  from  the  field  and  siloing  them  without  undue 
delay  allows  fall  plowing  to  be  done  before  freezing  weather  inter- 
feres.   Fall  plowing  is  important  for  the  beet  crop. 
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The  best  feeding  practices  have  demonstrated  that  by  the  use  i 
beet-top  silage  in  the  ration  the  hay  requirements  may  be  reduce 
by  one-half  in  feeding  for  the  production  of  beef,  mutton,  or  i 
The  succulent  value  of  the  silage  supplements  its  actual   fee 
properties  and  that  of  forage  and  other  feeds. 

Unwise  feeding  practices  will  produce  bad^results  in  feeding  sil 
or  molasses.  A  systematic  study  indicates  that  the  losses  have  I 
due  to  the  manner  in  which  silage  is  fed  or  to  an  excess  of  < 
rather  than  to  be  fed. 

Beet-top  silage  will  increase  the  flow  of  milk  of  ewes  at  lambll 
time.    It  is  best  to  start  feeding  only  about  1  pound  per  head  C 
and  gradually  to  increase  tlie  quantity  to  3  pounds  per  day. 
adder  may  become  feverish  if  this  caution  is  not  observed. 

The  most  economical   use  of  beet-top   silage  calls  for  about  1 
pounds  daily  for  each  steer  or  cow  and  about  3  pounds  for  i 
sheep.    Always  begin  with  a  light  ration. 

Beet  molasses  has  a  definite  feeding  value,  particularly  when  mix( 
with  chopped  or  ground  hay  or  straw.    Successful  feeders  recog] 
its  value  when  given  in  regulated  quantities. 

The  best  way  for  the  beet  grower  to  store  pulp  for  winter  fee 
as  to  spread  it  over  the  beet-top  silo.     It  effectually  seals  the  sili 
mass,  and  the  heat  from  the  silage  warms  the  pulp  and  thus  ha< 
the  curing  process;  it  also  reduces  the  annoyance  of  handling  f 
pulp. 

The  limiting  factor  in  growing  sugar  beets  is  usually  the  6 
that  can  be  suitably  fertilized  and  fitted  for  the  crop,  due  l 
being  given  a  crop  rotation.    More  feeding  on  the  farm  means  i 
manure  for  the  fields. 

The  economic  utilization  of  beet  tops  and  other  by-producta  i 
only  yields  a  direct  profit  by  feeding  to  stock,  but  greatly  ossiats 
maintaining  soil  fertility  and  also  in  establishing  a  better  i 
rotation. 

The  by-products  of  the  sugar-beet  crop  when  properly  handled  H 
fed  have  a  value  equal  to  the  entire  cost  of  what  is  commcnUy  % 
"  hand  labor  "  in  producing  the  crop  of  beets. 

The  best  practices  of  feeding  the  by-products  of  the  f 
crop  will  yield  a  net  profit  equal  to  half  the  net  profits  usuallyl 
in  growing  and  marketing  the  crop  of  beets. 

It  is  safe  to  conclude  that  1  ton  of  good  beet-top  silage  is  i 
to  half  a  ton  of  alfalfa  hay  when  fed  as  a  mixed  feed.    Many  i 
think  that  the  silage  has  a  value  almost  equal  to  good  hay,  ton  {6irtl 

Beet-top  silage  comes  out  of  the  silo  warm  in  the  winter,  i 
is  appetizing.    It  seems  to  stimulate  the  assimilation  of  food  i 
aid  the  animal  to  appropriate  the  maximum  values  from  all  t 
consumed. 

The  silo  brings  the  feed  near  the  feeding  yards  and  mi 
wast«. 
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ALL  FROST  PROTECTION  METHODS,  from  the 
.  simplest  to  the  most  complicated,  can  be  cur- 
ried on  more  successfully  if  the  processes  by  which 
the  earth's  surface  cools  at  night  and  the  factors 
which  influence  the  rate  of  cooling  are  well  under- 
stood. 

In  the  first  part  of  this  bulletin  an  attempt  has 
been  made  to  describe  in  a  simple,  elementary  man- 
ner the  changes  that  take  place  at  and  near  the 
earth's  surface  on  a  frosty  night,  so  that  persons 
protecting  plants  or  trees  may  be  able  lo  understand 
how  their  protective  devices  operate  to  prevent  dam- 
age and  in  what  manner  they  are  most  efficient.  In 
treating  a  matter  of  this  kind  it  is  practically  impos- 
sible to  eliminate  all  technical  terms,  but  so  far  as 
possible .  these  have  been  carefully  explained  in 
simple  language. 

The  larger  portion  is  given  over  to  a  discussion  of 
the  various  methods  and  devices  now  being  used  for 
protection  against  frost,  together  with  a  chapter  on 
temperatures  injurious  lo  plants,  blossoms,  and  fruit. 


Contribution  from  the  Weather  Bureau 

C.  F.  MARVIN,  Chief 
WuhiogloD.  D.  C.  Aptil.  IV^O 
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FROST  AND  THE  PREVENTION  OF 
DAMAGE  BY  IT. 
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FROST  DEFINED 
WHAT  IS  FROST? 

The  words  "  frost "  or  "  hoar  frost "  are  used  to  designate  the 
deposit  of  feathery  ice  crystals  which  usually  form  on  the  ground 
or  other  exposed  surface  whose  temperature  has  fallen  to  32°  F.,  the 
freezing  point  of  water,  or  lower.  In  a  larger  sense,  the  occurrence 
of  any  temperature  of  32°  F.  or  lower,  whether  accompanied  by  a  de- 
posit of  ice  crystals  or  not,  is  called  a  frost. 

Frosts  are  spoken  of  as  light,  heavy,  or  killing,  depending  on  the 
degree  of  damage  to  growing  crops.  Since  the  same  temperature 
that  kills  young  tomato  plants  may  not  injure  fruit  blossoms,  a 
frost  that  would  be  called  "  killing"  by  one  person  may  be  regarded 
as  "light"'  by  another.  During  the  growing  season  a  period  of 
extremely  cold  weather  accompanied  by  strong  winds,  when  the  air 
for  a  considerable  distance  above  the  earth  is  chilled,  is  sometimes 
called  a  "  freeze."  True  frosts  occur  only  when  the  surface  air  is 
relatively  calm. 

In  order  to  understand  the  underlying  principles  of  frost  protec- 
tion it  is  necessary  to  know  something  of  the  nietho<ls  by  which  the 
ground  surface  and  lower  air  cool  during  the  night. 

ifiusw— i;u— Itull.  loot! 2  8 
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■    HOW  FROST  IS  FORMED 

Whenever  two  objects  or  portions  of  the  same  object  are  uneqaall; 
heated,  the  colder  always  gains  in  temperature  at  the  expense  of  the 
warmer,  the  tendency  being  to  equalize  the  temperature  throughout 
every  portion  of  the  bodies.  The  interchange  of  heat  is  accom- 
plished in  two  ways,  radiation  and  conduction,  each  of  which  will 
be  discussed  separately  as  it  bears  on  the  matter  of  the  occurrence 
of  frost.  . 

Radiation. — ^The  heat  and  light  from  the  sun  come  to  us  through 
space  in  a  form  of  wave  motion  called  radiation.  The  atmosphere 
offers  considerable  obstruction  to  the  passage  of  these  waves.  Even 
when  the  sky  is  very  clear,  rarely  more  than  65  per  cent  of  the  radia- 
tion penetrates  to  the  surface  of  the  earth,  the  part  absorbed  being 
expended  in  raising  the  temperature.  The  region  near  the  upper 
limits  of  the  atmosphere  is  one  of  intense  cold.  As  the  sun,  having 
a  much  higher  temperature  than  the  earth,  radiates  heat  to  the  earth, 
so  from  the  surface  of  the  earth  heat  is  radiated  to  the  much  colder 
upper  limits  of  the  atmosphere. 

The  radiation  of  heat  from  the  earth  is  continuous  both  day  and 
night  when  there  are  no  clouds  or  other  obstructions  between  the 
earth  and  the  upper  atmosphere.  During  the  day  the  amount  of 
heat  received  from  the  sun  is  so  much  greater  than  the  amount  lost 
by  radiation  from  the  earth  that  the  temperature  rises.  After  the 
sun  sets,  however,  no  heat  is  received  to  counterbalance  the  loss  by 
outgoing  radiation  and  the  temperature  falls. 

Conduction. — Heat  may  be  interchanged  between  different  por- 
tions of  the  same  body,  or  between  two  separate  bodies  in  actual 
contact,  by  conduction.  When  one  end  of  a  bar  of  iron  is  held  in  a 
fire,  the  end  away  from  the  fire  soon  becomes  too  hot  to  hold  in  the 
hand.  The  heat  is  transferfed  from  the  hot  portion  of  the  bar  to 
the  cooler  portion  by  conduction.  The  shortness  of  the  time  taken 
for  the  heat  to  reach  the  cooler  end  of  the  bar  indicates  that  iron  is 
a  relatively  good  conductor  of  heat.  On  the  other  hand,  one  end 
of  a  stick  of  wood  can  be  held  in  the  fire  until  it  is  completely  con- 
sumed without  the  other  end  becoming  very  warm;  therefore  wood 
is  a  poor  conductor  of  heat.  Of  course,  if  the  stick  ceased  to  bum 
and  the  heat  in  the  burning  end  were  not  lost,  the  heat  in  the  warm 
end  would  eventually  be  distributed  equally  throughout  the  stick. 
Both  the  soil  and  the  air  are  very  poor  conductors  of  heat. 

During  a  clear,  calm  day  the  temperature  of  the  ground  surface  is 
raised  by  the  heat  received  by  radiation  from  the  sun  and  the  air  in 
immediate  contact  with  the  ground  becomes  warmed  by  conduction. 
Since  the  air  is  so  poor  a  conductor,  the  increased  temperature  of  the 
ground  is  imparted  to  only  a  very  thin  layer  of  air  at  first    How- 
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ever,  as  soon  as  a  small  portion  of  this  layer  becomes  warmer  tiian 
.  the  air  above  and  around  it,  its  density  is  lessened  and  it  is  ftnrced  up- 
ward and  replaced  by  the  cooler  and  denser  air  near  by  or  above.. 
This  air  is  also  wanned  in  turn  by  conduction  from  the  ground  and 
rises  to  make  room  for  more  cool  air.  The  heated  air  continues  to 
rise  until  it  reaches  a  point  where  its  temperature  is  the  same  as  that 
of  the  air  surrounding  it.  This  process  continues  until,  near  sun- 
down, the  temperature  of  the  air  is  highest  near  the  ground  and  de- 
creases at  a  more  or  less  uniform  rate  with  increased  distance  above 
the  ground  up  to  a  height  of  a  thousand  feet  or  more. 

After  the  sun  goes  down  the  ground  cools  rapidly  through  radia- 
tion, and  its  temperature  soon  falls  below  that  of  the  layer  of  air  in 
contact  with  it.  As  soon  as  this  occurs  the  surface  air  begins  to 
lose  heat  to  the  ground  by  conduction.  The  air  near  the  ground  now 
becomes  cooler  than  the  air  above  and  its  density  becomes  increas- 
ingly greater.  Instead  of  rising,  as  did  the  surface  air  during  the 
day,  its  increased  density  tends  to  keep  it  in  contact  wit^  the  ground. 
Thus  over  a  level  plain  on  a  clear,  calm  night  we  find  a  relatively 
thin  layer  of  cold  air  near  the  ground  with  an  increase  in  tempwa- 
tare  up  to  an  altitude  of  between  300  and  800  feet. 

Air  Drainage. — Over  gently  sloping  ground  the  force  of  gravity 
tends  to  cause  this  thin  surface  layer  of  cold  air  to  move  down  the 
slope  and  to  gather  in  depressions  in  somewhat  the  same  manner  as 
water.  The  similarity  between  the  flow  of  water  and  of  air  down 
a  slope  is  inexact,  however,  because  of  the  difference  between  the 
physical  characteristics  of  air  and  water.  Water  is  a  practically 
incompressible  liquid;  therefore  neither  its  volume  nor  its  denmty 
is  much  affected  by  a  change  in  pressure.  Air  is  a  ctanpressible  gas 
and  its  physical  condition  is  influenced  greatly  by  such  a  change. 
The  atmosphere  exerts  a  pressure  at  sea  level  of  about  16  pounds 
to  the  square  inch.  Because  of  its  compressibility,  the  density  of  the 
air  decreases  rapidly  with  increase  in  altitude.  In  accordance  with 
a  law  governing  the  behavior  of  gases,  a  decrease  in  density  is  ac- 
companied by  a  decrease  in  temperature  and  an  increase  in  density 
causes  an  increase  in  temperature.  When  air  moves  downward 
along  a  gentle  slope  or  a  steep  hillside,  its  altitude  is  constantly 
decreasing  and  its  pressure  and  density  are  constantly  increasing. 
The  increase  in  density  causes  an  increase  in  temperature  (heating 
by  compression)  at  the  rate  of  about  1.6°  F.  for  every  300  feet  de- 
crease in  elevation  and  an  increase  in  elevation  causes  a  decrease 
in  temperature  (cooling  by  expansion)  at  the  same  rate,  provided 
there  has  been  no  loee  or  gain  of  heat  from  other  sources. 

Over  a  gently  sloping  plain  or  valley  floor  it  is  possible  for  the 
cold  surface  air  to  drain  down  the  slope  in  much  the  same  munnfr 
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as  water,  as  the  vertical  moTemeot  of  the  air  takes  place  so  slowly 
that  the  heating  effect  due  to  decrease  in  altitude  is  more  than  offs^ 
'by  the  cooling  due  to  contact  with  the  ground  which  has  been  cooled 
by  radiation.  When  we  are  dealing  with  a  steep  hillside,  however, 
movements  of  the  surface  air  are  more  complex  and  have  little  simi- 
larity to  the  flow  of  water  down  the  same  slope. 

Like  the  more  nearly  level  lower  ground,  the  slopes  and  summits  of 
hills  and  ridges  lose  their  heat  rapidly  after  suiidown  through  ra- 
diation, and  their  temperature  falls.  The  air  in  inunediate  contact 
with  them  also  cools  through  conduction  so  that  it  is  soon  coolv 


Fio.  1. — ConttDuoaij  r«curds  uC  ibe  tcmiferature  from  4  p.  D.  lo  t>  a.  m,  at  the  baae  and  at 
illffprrat  bclgbts  nbovi'  lb<-  liasv  of  n  Hln^p  lilllslde,  ghowlni;  tbe  great  dl(teren<:pR  in 
fnipi'ratUre^bAt  iniPirtlmeK  develop  on  a  cli-ar,  still  tilght.  AlthooBb  Ibt  temperature 
at  tbe  base  vas  low  eDough  to  raose  considerable  damaKe  to  trull,  the  lowest  tempen- 
tnre  22H  feel  above  on  tbe  alopf  was  onlj  Bl°.  Note  tbat  tbe  daratlon  of  the  lownt 
temperature  who  murb  Hhortcr  on  the  hillside  than  at  the  bam. 

than  the  air  at  some  distance  out  over  the  valley,  but  at  the  same 
elevation. 

If  this  cooler  air  in  contact  with  tlie  hillside  begins  to  flow  down- 
,  ward  directly  along  the  surface  of  the  ground,  its  altitude  will  be 
decreasing  more  or  less  rapidly,  according  to  the  steepness  of  the 
slope,  and  its  density  will  be  increasing.  If  no  further  cooling  takes 
place,  it  will  be  surrounded  by  air  increasingly  colder  as  it  nears 
the  valley  floor,  while  its  own  temperature  tends  to  increase  because 
of  the  compression  it  suffers.  As  soon  as  a  position  is  reached  where 
it  is  warnier  than  the  air  surrounding  it,  its  downward  movement 
will  be  checked  and  it  will  tend  to  rise  again  until  its  temperature 
is  the  same  as  (hat  of  the  air  surrounding  it.     (See  fig.  l.),|  . 
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The  drainage  of  cold  air  down  a  valley  floor  is  usually  interfereil 
with  considerably  by  outside  influences.  As  soon  as  the  flow  begins 
there  is  more  or  less  mixing  of  the  cold  lower  air  with  the  warmer 
upper  air  and  inequalities  in  barometric  pressure  over  whole  re- 
gions may  temporarily  prevent  the  flow  or  even  reverse  its  direction 
for  short  periods.  Local  winds  of  slight  velocity  and  covering  a  very 
limited  area  often  cause  a  mixing  of  the  air  that  causes  the  surface 
temperature  to  rise  suddenly  from  5°  to  10°.  It  is  not  often  possible 
to  know  in  advance  that  the  drift  of  the  air  on  a  valley  floor  will 
continue  from  one  direction  during  a  cold  night,  though  there  may 
be  one  particular  direction  from  which  it  very  seldom  comes. 

Effect  of  Water  Vapor  on  Rate  of  Cooling. — Water  vapor  is  the 
most  effective  of  the  various  gases  present  in  the  atmosphere  in  ob- 
structing radiation  of  heat  from  the  earth.  Therefore,  the  amount 
of  water  vapor  present  in  the  atmosphere  above  a  given  locality  has 
considerable  influence  on  the  rate  of  fall  in  temperature  at  that  place 
during  the  ni^t;  -tfae  temperature  falls  more  slowly  when  the  humid- 
ity is  high  than  when  it  is  low,  other  conditions  being  the  same. 

The  amount  of  invisiBle  water  vapor  in  the  atmosphere  varies 
greatly  at  different  times.  At  a  given  temperature  only  a  certain 
maximum  amount  can  be  present.  If,  when  the  maximum  amount  is 
present,  the  temperature  is  lowered,  a  certain  portion  of  the  water 
vapor  is  changed  to  liquid  or  frozen  water,  as  the  amount  of  water 
vapor  which  can  be  present  in  the  air  is  greater  when  its  temperature 
is  high  than  when  it  is  low.  No  matter  how  dry  the  air  under  nat- 
ural conditions  may  be,  if  its  temperature  be  lowered  sufficiently,  a 
point  will  be  reached  where  the  invisible  vapor  will  begin  to  appear 
in  a  liquid  or  frozen  form.  The  temperature  at  which  this  condensa- 
tion begins  is  called  the  dew  point.  The  drops  of  moisture  which 
appear  on  the  outside  of  a  pitcher  of  ice  water  on  a  warm  day  are 
formed  through  the  chilling  of  the  air  in  contact  with  the  pitcher. 
These  droplets  begin  to  appear  on  the  pitcher  as  soon  as  its  tempera- 
ture has  reached  tlie  dew  point. 

The  actual  amount  of  water  vapor  in  the  air  expressed  in  terms  of 
weight  per  given  volume  of  air,  is  called  absolute  humidity.  With  a 
given  dew  point  the  absolute  humidity  is  always  the  same;  therefore 
to  determine  the  absolute  humidity  it  is  only  necessary  to  find  out 
what  is  the  temperature  of  the  dew  point. 

As  a  general  rule  the  temperature  of  exposed  objects  falls  more  or 
less  steadily  after  sunset  until  it  reaches  the  dew  point,  at  which 
time  the  invisible  water  vapor  in  the  atmosphere  begins  to  be  ile- 
posited  on  them.  If  the  dew  point  is  above  32°  F.,  the  freezing 
point  of  water,  dew  is  formed ;  if  it  is  32°  F.  or  lower,  frost 
forms.  Since  dew  or  frost  does  not  begin  to  form  until  the  temper- 
ature of  the  ground  or  othei-  object  reaches  the  dew  point,  it  is  ap- 
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parent  that  if  the  dew  point  is  very  low,  the  temperature  may  fall 
low  enough  to  cause  considerable  damage  without  the  formation  of 
any  frost.  For  example,  if  the  dew  point  is  18°  F.  and  the  lowest 
temperature  reached  during  the  night  is  24°  F.,  there  will  be  con- 
siderable damage  to  growing  crops  without  any  frost  whatever. 
This  phenomenon,  often  called  a  "  black  frost,"  is  of  rare  occur- 
rence in  most  localities. 

Another  factor  that  has  great  influence  on  the  amount  of  fall  in 
temperature  during  the  night  is  the  liberation  of  latent  heat  in  the 
formation  of  dew  and  frost.  A  definite  amount  of  heat  is  required 
to  raise  the  temperature  of  a  given  amount  of  water  to  the  boiling 
point  without  vaporizing  any  of  it.  After  the  boiling  point  is 
reached,  another  definite  amount  of  heat  is  required  to  convert  this 
water  into  water  vapor,  the  temperature  of  the  water  remaining 
unchanged  during  the  vaporizing  process.  This  latent  heat,  stored 
up  in  the  water  vapor,  is  released  whenever  the  water  vapor  is  again 
changed  to  a  liquid  state.  A  portion  of  the  sun's  heat  during  the 
day  is  expended  in  evaporating  moisture  from  the  ground  and 
from  the  leaves  of  plants.  When  the  dew'point  is  reached  at  ni^t 
and  vapor  is  condensed,  its  latent  heat  is  given  up.  The  amount  of 
heat  given  up  on  a  particular  night  depends  m  the  amount  of 
moisture  precipitated.  Obviously,  the  greater  the  amount  of  moisture 
in  the  atmosphere,  the  more  will  be  condensed,  provided  the  tem- 
perature falls  below  the  dew  point.  When  the  dew  point  is  high, 
the  latent  heat  given  off  in  the  formation  of  dew  is  often  sufficient 
to  check  the  fall  in  temperature  almost  entirely.  Generally  speaking, 
therefore,  other  conditions  being  equal,  the  higher  the  dew  point  in 
the  evening  the  less  danger  there  is  of  the  occurrence  of  a  damag- 
ing frost. 

WHEN   TO    EXPECT    FROST 

The  weather  in  the  latitude  of  the  United  States  is  controlled  by 
atmospheric  disturbances  of  great  size  and  varying  intensity,  which 
follow  one  another  across  the  country,  moving  from  west  to  east. 
These  disturbances  are  of  two  types,  one  of  which  is  marked  by 
low  barometer,  overcast  skies,  and  rain  or  snow ;  tiie  other  by  hi^ 
barometer  and  clear  skies. 

The  main  factor  in  the  occurrence  of  frost  is  radiation  of  heat 
from  the  earth.  When  heavy  lower  clouds  cover  the  sky,  they  act 
as  a  blanket  and  prevent  radiation  to  the  upper  limits  of  the  at- 
mosphere, making  impossible  the  occurrence  of  a  true  frost.  A 
moderate  wind  is  also  generally  effective  in  preventing  frost.  The 
formation  of  a  thin  layer  of  cold  air  near  the  ground  is  prevented 
on  a  windy  night  by  the  mixing  of  the  surface  air  with  tlw  warmer 
.ir  above.'  C.ocjlc 
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The  important  requireniente  for  the  occurrence  of  frost,  a  clear 
sk;  and  little  wind,  are  present  during  the  passage  of  an  area  of 
high  barometer.  As  the  first-mentioned  type  of  disturbance,  the 
area  of  low  barometer  with  overcast  skies  and  rain,  nesrt;  always 
precedes  the  area  of  high  barometer,  the  saying  in  many  sections 
of  the  country,  "Three  days  rain  and  ttien  a  frost,"  has  SMne 
basis. 

During  the  passage  of  a  well-defined  area  of  low  barometer  the 
radiation  from  the  sim  is  more  or  less  completely  cut  oflf  by  heavy 
clouds  and  the  ground  is  not  warmed  much  during  the  day.  If  rain 
has  fallen,  the  evaporation  from  the  wet  ground  uses  up  a  great  deal 
of  heat  and  this  also  tends  to  keep  the  temperature  low  during  the 
day.  Therefore,  on  the  first  clear  night  after  a  rain  during  the  frost 
season  the  temperature  at  sunset  is  likely  to  be  within  15°  or  20° 
of  the  freezing  point  and  not  nmch  cooling  by  radiation  is  necessary 
to  form  frost,  although  frost  is  not  expected  in  many  cases  on  the 
first  night  on  account  of  wind  conditions. 

Though  the  moisture  in  the  ground  after  a  rain  tends  to  prevent 
warming  of  the  ground  during  the  day,  it  also  tends  to  prevent  s 
large  fall  in  temperature  during  the  night.  The  water  vapor 
taken  up  by  the  atmosphere  from  the  wet  ground  diminishes  radia- 
tion.  When  the  dew  point  is  reached  the  latent  heat  given  up  checks 
the  rate  of  cooling  still  more,  and  when  the  freezing  point  is  reached 
the  conversion  of  the  ground  moisture  into  ice  also  liberates  heat  and 
aids  in  preventing  a  further  fall  in  temperature. 

Before  the  second  night  after  the  rain  the  surface  of  the  ground 
has  usually  dried  out  considerably.  The  dew  point  is  likely  to  be 
lower  and  a  more  damaging  frost  is  likely  to  occur  at  that  time. 
Before  the  third  night  the  day  temperature  has  usually  risen  high 
enough  to  make  unlikely  the  occurrence  of  a  heavy  frost  on  the 
Pacific  coast,  while  in  the  central  and  eastern  part  of  the  United 
States  frost  may  occur  as  late  as  the  fourth  night  if  the  high  pressure 
area  is  well  defined  and  moves  slowly. 

Large  bodies  of  water  exert  a  modifying  influence  on  the  climate 
of  localities  to  the  leeward  and  such  localities  do  not  often  suffer 
much  damage  from  frost.  A  light  wind  blowing  from  a  large  body 
of  water  is  generally  more  or  less  laden  with  water  vapor,  which 
cuts  down  the  rate  of  radiation ;  and  a-s  the  temperature  of  the  water 
is  usually  considerably  above  freezing,  the  temperature  of  the  air 
passing  from  it  to  the  land  is  high  enough  to  prevent  the  formation 
of  frost. 

Bivers  often  give  up  a  large  amount  of  moisture  to  the  surface 
air  so  that  when  the  temperature  falls  to  the  dew  point  a  fc^ 
fornss  which  covers  a  part  or  all  of  the  lower  land  in  the  valley, 
cutting  off  radiation  and  preventing  a  further  fall  in  temperature. 
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In  valleys  near  the  ocean,  fog  sometimes  drifts  in  from  the  water 
toward  morning  and  prevents  a  damaging  frost  On- nights  with 
fog  the  hillsides  are  practically  always  colder  than  the  lowlands 
-unless  the  fog  extends  high  enough  to  cover  both  hillsides  and  val- 
ley floor. 


In  experiments  carried  on  in  the  cranberrj'  bogs  of  Wisconsin, 
Prof.  H.  J.  Cox  found  differences  of  from  5°  to  10°  F,  between  mini- 
mum temperatures  registered  on  the  surface  of  level  ground  at  two 
points  within  6  feet  of  each  other.  The  ground  at  the  warmer  sta- 
tion was  bare,  while  that  at  the  colder  fetation  was  covered  with 
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spaghniim  moss.  The  soil  at  both  points  was  peat.  At  a  height  of 
Z  feet  above  the  ground  this  difference  in  temperature  disappeared. 
Prof.  Cox  attributes  this  difference  in  temperature  to  unequal 
warming  of  the  bare  and  moss-covered  soil  during  the  day  and  un- 
equal conduction  of  heat  to  the  surface  from  below  during  the 
night.  The  soil  at  the  cooler  station  was  shaded  by  the  moss  and 
a  large  part  of  the  heat  received  during  the  day  was  expended  in 
evaporating  water  from  the  plants,  while  at  the  warmer  station 
the  sun  shone  directly  on  the  soil,  warming  it  to  a  ■greater  depth. 
At  night  tlie  heat  absorbed  during  the  day  was  slowly  conducted  tn 
the  surface  of  the  bare  ground  while  most  of  the  smaller  amount 
of  heat  nbsorlied  l>y  the  nKw-covered  ground  was  prevented  from 
reaching  the  thermometer  because  of  the  intervening  moss,  which 
is  a  poor  conductor  of  heat.  C   ooolc 
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■  It  was  also  found  that  the  temperature  often  fell  several  degrees 
.  lower  at  night  over  wet  ground  than  over  dry  ground,  because 
of  the  heat  expended  in  evaporatin/j  moisture  from  the  wet  ground 
during  the  day.  By  covering  the  bogs  with  coarse  sand,  the  mois- 
ture is  prevented  from  rising  to  the  surface  from  below,  and  cool- 
ing by  evaporation  is  checked-  By  keeping  the  bog  free  from 
weeds,  draining,  and  Handing,  damage  by  frost  may  be  greatly 
lessened. 

PROTECTION  FROM  FROST 

Since  a  crop  which  represents  the  results  of  the  labor  and  care  of 
an  entire  season  may  be  destroyed  by  frost  in  a  single  night,  various 
methods  of  protection  against  frost  have  been  practiced  for  cen- 
turies in  different  parts  of  the  world. 
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H  of  argt  killing  froit  In  tall. 


Tho  three  general  principles  used  in  frost  pi-oteclion  devices  in  the 
United  States  are: 

(1)  Conserving  heat,  (2)  Mixing  or  stirring  the  air,  and  (3)  Add- 
ing heat. 

CONSERVING  HBAT 

The  most  important  method  by  which  the  ground  cools  during  the 
night  is  radiation.  If  it  is  possible  to  prevent  radiation  or  reduce  it 
sufficiently,  the  ground  heat  will  be  conserved  and  there  will  be  no 
damage.  This  may  be  partially  accomplished  by  covering  the 
ground  or  plants  with  various  materials. 

Covering  with  Glass. — Glass  is  one  of  the  best  materials  known 
for  screening  plants  and  preventing  frost  damage,  since  it  is  almost 
IfiOSae'— 20-^nU.  1096 3 
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impervious  to  the  waves  of  outgoing'  radiant  heat  from  the  earth, 
but  allows  the  incoming  heat  from  the  sun  to  pass  through  it  freely. 
The  expense  of  covering  with  glass  is  too  great  to  allow  of  its  use 
except  for  the  more  expensive  plants  and  flowers. 

Cloth  Screens. — ^Experiments  hare  been  carried  on  in  California 
and  elsewhere  to  determine  the  value  of  a  covering  of  cloth  over 
orchards  and  over  individual  trees.  When  an  acre  or  more  of 
orchard  is  thus  covered,  the  minimum  temperature  maj  be  from 
2°  to  4°  higher  inside  the  covered  area  than  outside,  if  there  is  littie 
air  movement.  .  In  experiments  carried  on  in  cooperation  by  the 
Weather  Bureau  and  the  Southern  Oregon  Experiment  Station  of  the 
Oregon  Agricultural  College,  it  was  found  that  cloth  coverings  over 
small  areas  of  orchard  or  over  individual  trees  do  not  have  an  ap- 
preciable effect  on  the  temperature,  even  when  the  coverings  are  of 
heavy  cloth  or  canvas.  This  is  due  to  the  fact  that  the.  cloth  does 
not  prevent  an  interchange  between  the  air  under  the  covering  and 
that  outside. 

Coverings  of  rather  heavy  cloth  laid  directly  over  garden  truck  or 
other  low-growing  plants  are  effective  in  protecting  against  moderate 
frosts.  In  this  case  radiation  from  the  ground  and  plants  is  almost 
completely  cut  off  and  the  air  movement  is  so  slight  near  the  ground 
there  is  little  tendency  for  the  cold  outside  air  to  he  forced  under  or 
through  the  covering.  The  temperature  of  the  surface  of  the  cloth 
exposed  to  the  sky  is  lowered  by  radiati<m  and  may  fall  to  a  low  point, 
but  as  both  the  cloth  itself  and  the  air  underneath  the  cloth  are  very 
poor  conductor  of  heat,  the  temperature  of  the  covered  plants  falls 
much  more  slowly.  The  heat  which  has  penetrated  a  few  inches  into 
the  ground  during  the  day  is  slowly  conducted  to  the  surface  during 
the  night  and  aids  in  keeping  the  temperature  under  the  cover  above 
the  freezing  point. 

It  is  evident  from  the  above  that  coverings  of  this  kind  should  be 
placed  early  in  the  evening  when  a  frost  is  expected,  before  much  of 
the  heat  accumulated  in  the  soil  during  the  day  has  been  lost.  Tin 
cans  or  other  metal  coverings  should  not  be  used  to  protect  plants 
from  frost  damage.  Metals  are  good  radiators  and  conductors  of 
heat  and  the  temperature  is  likely  to  fall  nearly  as  low  under  a  cover- 
ing  of  this  kind  as  in  the  outside  air. 

Lath  Screens. — Screens  made  of  laths  fastened  together  with  wire 
(the  spaces  between  them  being  about  the  width  of  the  laths)  have 
been  used  in  Florida  and  California  to  protect  orchards.  These 
screens  serve  not  only  to  diminish  outgoing  radiation  during  the 
night  but  also  as  a  shade  from  the  sun.  About  three-fourths  of  the 
sky  is  screened  by  a  covering  of  this  kind.  By  placing  the  laths  in 
north  and  south  directions  the  direct  rays  of  the  morning  sou  an 
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completely  cut  off,  which  permits  of  a  dow  thawing  of  blosBoms  and 
fruit  after  a  heavy  frost.    This  reduces  the  amount  of  injury. 

Orchard  heaters  burned  under  screens  of  lath  or  cloth  are  more 
effective  in  raising  the  temperature  than  is  the  case  when  they  are 
burned  in  an  uncovered  orchard. 

Other  Methods. — ^Paper  covers  may  be  used  to  protect  small  indi- 
vidual plants  or  large  paper  strips  may  be  used  to  protect  gardens 
against  li^t  frosts.  Gienerally  speaking,  pai>er  coverings  do  not 
afford  as  much  protection  as  those  made  of  cloth. 

Young  potatoes  and  garden  truck  are  sometimes  protected  by 
plowing  a  furrow  between  the  rows  and  covering  the  plants  with  soil. 

Cranberry  growers  in  the  marshes  of  Massachusetts,  Kew  Jersey, 
and  Wisconsin  flood  the  marshes  with  water  from  large  reservoirs 
when  frost  is  expected.  For  protection  against  a  light  frost  it  is 
generally  sufficient  to  raise  the  level  of  the  water  in  the  ditches.  For 
a  moderate  frost  the  water  level  is  raised  to  the  surface  of  the  hog 
and  when  a  heavy  frost  is  expected  the  vines  themselves  are  covered 
with  water.  In  the  flrst  two  instances  protection  is  afforded  by  the 
heat  given  off  by  the  relatively  warm  water. 

I>evices  for  Adding  Moisture  to  the  Air. — Smudge  fires  of  damp 
straw  or  manure  have  been  used  to  create  a  blanket  over  the  area  to 
be  protected,  the  object  being  to  decrease  the  radiation  from  the 
ground  rather  than  to  add  heat  to  the  air.  It  is  possible  that  such  a 
method  may  be  successful  when  the  air  is  calm  and  is  already  nearly 
saturated  with  moisture.  However,  heavy  frosts  generally  occur 
when  the  humidity  is  fairly  low  and  a  perfectly  calm  surface  air  is 
seldom  met  with  on  cold  nights;  there  is  usually  at  least  a  slow 
movement  down  gently  sloping  valleys  or  plains.  In  a  relatively  dry 
atmosphere  any  moisture  thrown  off  by  damp  smudge  fires  will  be 
rapidly  lost  by  circulation  and  diffusion  into  the  great  quantities  of 
air  above  and  surrounding  it,  and  the  effect  in  diminishing  the  rate  of 
radiation  will  be  very  small.  At  the  same  time,  if  an  effective 
blanket  of  moisture  could  be  spread  over  the  orchard,  a  slight  breeze 
would  carry  it  steadily  away,  replacing  it  with  cold  outside  air  that 
has  been  chilled  through  contact  with  soil  from  which  radiation  had 
gone  on  unchecked. 

Spraying  of  trees  to  afford  protection  from  frost  has  been  at- 
tended with  some  success.  However,  it  is  not  possible  to  combat  a 
heavy  frost  in  this  way  on  account  of  the  heavy  coating  of  ice  formed, 
which  strips  leaves  and  even  large  branches  from  the  trees.  If  the 
tree  is  in  bloom  the  water  is  likely  to  cause  damage  by  interfering 
with  pollination.  These  objections  do  not  have  so  much  weight  in 
the  case  of  protection  of  garden  plants,  and  spraying  with  water  may 
be  very  effective  where  these  are  concerned.  ^ 
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Ciood  results  have  been  obtained  by  turning  fairly  warm  irrigatitoi 
water  into  fields  or  orchards  on  moderately  cold  nights.  This  method 
will  not  afford  protection  against  damage  by  heavy  ^Mists.  Frequent 
irrigation  of  citrus  trees  during  the  winter  months  may  start  new 
growth  and  render  the  trees  much  less  resistant  to  cold. 

STIRRING   THE  AIR 

The  temperature  of  the  air  40  feet  above  the  ground  is  oftoi  from 
7*^  to  10°  highecthan  that  1  foot  from  the  ground.  It  is  obvious  that 
if  the  air  within  this  distance  from  the  ground  could  be  mixed,  a 
damaging  frost  would  not  be  likely  to  occur  in  most  cases.  Attempts 
have  been  made  to  do  this  with  large  power-driven  fans,  but  it  was 
found  that  the  expense  was  far  too  great  for  the  plan  to  be  consid- 
ered from  a  practical  standpoint. 

ADDING  HEAT 

The  third  principle  of  frost  protection  is  concerned  with  the  addi- 
tion of  heat  to  the  tower  air  to  replace  that  which  is  lost  by  radiation 
and  conduction.  This  is  generally  accomplished  by  lighting  a  large 
number  of  small  fires  throughout  the  area  to  be  protected.  Oil, 
wood,  coal,  oil-soaked  shavings,  tree  prunings,  and  carbon  briquets, 
or  a  combination  of  two  or  more  of  these  fuels  is  used. 

Persons  unfamiliar  with  temperature  conditions  in  the  lower  air 
on  frosty  nights  sometimes  speak  of  the  fallacy  of  attempting  to 
"warm  up  all  out-of-doors."  It  is  well  known  that  warm  air  is  less 
dense  and  therefore  lighter  than  cold  air.  This  fact  is  exemplified  in 
many  ways  in  everyday  life;  the  hot  gases  from  a  stove  or  furnace 
rising  through  a  flue  and  the  lifting  power  of  the  old  hot-air  bal- 
loons are  good  illustrations.  As  a  matter  of  fact,  roughly  speaking, 
the  warmed  air  continues  to  rise  and  cool  until  it  reaches  a  point 
where  it  has  the  same  temperature  as  the  air  surrounding  it.  On  first 
thought  it  might  be  supposed  that  the  air  warmed  by  fires  in  or- 
chards or  fields  would  pass  upward  to  a  considerable  altitude  and  be 
replaced  by  cold  air  from  outside  the  heated  area  so  rapidly  that  the 
effect  on  the  air  temperature  in  the  heated  area  would  be  very  slight. 

However,  the  factor  of  temperature  inversion  on  frosty  nights 
(the  relatively  thin  layer  of  cold  air  near  the  ground  with  warmer 
air  overlying  it)  completely  alters  the  situation,  in  that  the  heated 
air  does  not  rise  far  before  it  finds  itself  surrounded  by  air  of  the 
same  temperature  as  itself.  As  the  hot  gases  leave  the  fires,  they  mix 
rapidly  with  the  surrounding  colder  air,  so  that  the  resulting  tem- 
perature of  the  whole  mass  is  not  very  high.  When  the  air  40  feet 
above  the  ground  is  10°  warmer  than  that  a  foot  from  the  ground, 
the  heat  from  the  fires  is  nearly  all  expended  in  raising  the  t 
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ture  of  the  air  within  this  40-foot  layer-.  In  other  words,  the  warmer 
upper  air  acts  as  a  roof  which  stops  the  ascent  of  the  heated  air. 
(See  fig.  4.) 

It  is  plain  that  the  degree  of  temperature  inversion  near  the 
ground,  that  is,  the  rate  at  which  the  temperature  increases  with 
increase  in  altitude,  determines  the  thickness  of  the  layer  of  air  that 
must  be  warmed  to  obtain  a  definite  increase  in  temperature  at  the 
ground.  If  the  inversion  is  strong  the  surface  temperature  can  bo 
i-aised  several  degrees  more  than  when  the  inversion  is  slight,  the 
amount  of  fuel  consumed  being  tlie  same  in  both  instances. 
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Fic.  4. — CoDtlDUODE  recoide  ot  tbe  temperalnre  S  (rat  and  35  feet  nbovc  ground  on  a 
tower  la  a  pear  occbnrd.  Note  the  large  difference  Id  temperatare  at  tbe  two  levplg 
before  tbe  orchard  heaters  were  ItghtnJ  at  4  a.  m.  B;  S  a.  m.  the  tempeisiare  wan 
practically  tbe  same  at  tbe  two  levels,  showlDg  tbat  tbe  beat  from  tbe  barnlog  oil  hud 
been  nearly  all  expended  In  raising  tbe  temperature  of  tbe  air  wltbln  3S  feet  of  tbe 
srouDd.  This  point  la  further  illuatrated  by  the  tact  tbat  at  S  a.  m.  wben  most  ot  the 
beaters  were  eitiogulahed,  the  tempernture  at  the  6-(oat  level  (ell  rapldlf,  .while  it 
remained  praetlcall;  statlonnrT  at  the  SS-foot  level. 

The  amount  of  this  temperature  inversion  varies  greatly  from 
night  to  night,  and  in  different  localities.  It  is  mainly  determined 
by  the  amount  of  fall  in  temperature  from  afternoon  to  early  morn- 
ing. If  the  afternoon  temperature  is  high  and  the  temperature  falls 
to  freezing  on  the  following  morning  the  inversion  in  temperature  is 
likely  to  be  great. 

A  large  number  of  small  fires  will  be  found  to  be  more  efficient  in 
raising  the  temperature  than  a  small  number  of  large  fires,  especially 
in  localities  where  the  temperature  inversion  is  relatively  slight. 
The  heated  gases  leave  the  large  fires  at  a  high  temperature  and  tend 
to  rise  some  distance  above  the  ground,  while  the  gases  from  a  num- 
ber of  small  fires  are  mixed  with  the  surrounding  cooler  air  until  the 


16  Farmers'  Bulletin  1096. 

temperatare  of  the  whole  mass  of  surface  air  is  raised  slightly,  al- 
though remaining  still  relatively  low. 

Another  and  probably  the  most  important  factor  in  protection  by 
heating  is  the  amount  of  air  movement  near  the  ground.  When  the 
air  is  calm  the  air  warmed  by  the  heaters  remains  over  the  fired 
area  and  the  maximum  results  in  raising  the  surface  temperature 
are  obtained.  When  the  air  is  in  motion,  even  Uiough  it  is  moving 
only  a  few  miles  per  hour,  the  heat  is  steadily  carried  away  and  a 
greater  quantity  of  fuel  must  be  consumed  to  obtain  the  same  effect 
on  the  surface  temperature. 

The  matter  of  reinforcing  the  borders  of  an  orchard  with  one  or 
two  extra  rows  of  heaters  is  of  the  greatest  importance.  When  the 
air  is  in  motion,  if  there  is  no  border  row  of  fires,  the  heat  from  the 
first  two  or  three  rows  of  heaters  on  the  windward  side  is  carried  into 
the  orchard,  leaving  the  outside  rows  practically  unprotected.  In 
such  cases  the  temperature  in  the  outside  rows  may  show  a  rise  of 
only  1°  or  2°  due  to  the  firing,  while  the  remainder  of  the  orchard 
may  be  benefitted  by  a  5°  or  6°  rise.'  To  secure  the  maximum  amount 
of  protection  for  border  trees,  a  row  of  heaters,  10  feet  apart,  should 
be  placed  about  40  feet  to  the  windward  of  the  outside  row,  with  a 
similar  row  about  20  feet  to  the  windward. 

The  smoke  cover  has  very  little  influence  on  the  loss  of  heat  by  ra< 
diation  and  the  effect  of  smudge  fires  of  damp  straw  or  manure  <m 
the  temperature  is  practically  negligible.  However,  a  smoke  screen 
is  of  some  value  in  shading  the  fruit  and  blossoms  from  the  morn- 
ing sun  and  preventing  a  too  rapid  thawing. 

Smudging  and  Pollination. — In  scone  deciduous  fruit  districts  it 
has  been  asserted  that  the  smoke  from  the  open  oil  heaters  interferes 
with  pollination.  However,  the  experience  of  a  large  number  of 
fruit  growers,  who  for  many  years  have  smudged  their  trees  while 
in  full  bloom,  does  not  bear  out  this  contention.  Pollination  usually 
takes  place  on  the  day  the  blossom  opens  and  even  if  considerable 
soot  is  deposited  within  the  flower  on  the  following  night,  no  dam- 
age results.  As  a  matter  of  fact  there  is  seldtHu  enough  soot  de- 
posited in  a  blossom  to  hinder  pollination,  even  when  filing  is  oon- 
tinued  for  several  hours. 

During  the  seasons  of  1917  and  1918  Mr.  B.  B.  Lowry,  of  Medfonl, 
Oreg.,  cooperating  with  the  county  pathologist,  smudged  six  pear 
trees,  including  practically  all  varieties  grown  conmiercially  in  the 
district,  every  night  from  the  time  the  buds  began  to  open  until 
the  fruit  had  set,  in  order  to  note  the  effect  on  pollination.  Three 
open  lard-pail  heaters  were  placed  almost  directly  under  each  tree 
and  the  blossoms  were  coated  with  soot  to  an  extent  that  would  never 
be  found  in  actual  practice.  The  experiment  was  carefully  checked 
by  the  writer  during  the  1917  season.    All  the  smudged  trees  bore 
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heavy  crops  both  years  and  the  yield  of  near-by  trees  that  were  not 
smudged  was  not  noticeably  larger.     (See  Sgure  S.) 


Fig.  6. — Fine  crop  ot  perteetlir  Bbtped  Bartlett  pean  od  tree  used  In  eiperlmeots  to 
determine  the  effect  of  smudging  on  poltlnatlon.  Thle  tree  was  smudged  heavlty  every 
nigbt  Irom  (be  time  tbe  budi  began  to  open  until  tb«  Irult  bad  Kt  Pbotograph  taken 
«oon  after  ipraTing. 

Statements  that  bees  will  not  work  in  blossoms  that  have  been 
smudged  may  be  due  to  a  lack  of  understanding  of  the  habits  of  the 
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bee.  It  is  well  knonn  that  bees  will  often  not  work  on  even  moder- 
ately cool  days;  if  the  afternoon  temperature  is  below  a  certain 
point,  namely  about  60**  F,  the  bees  may  remain  in  the  hive.  On 
days  following  the  occurrence  of  a  frost  heavy  enough  to  make 
smudge  protection  necessary  the  t«nperature  is  likely  to  be  suf- 
ficiently low  to  keep  the  bees  from  working  to  any  great  extent 
On  warm  sunshiny  days  following  heavy  frosts,  however,  the  writer 
has  often  observed  great  numbers  of  bees  working  in  blossoms  that 
had  been  heavily  smudged  on  the  previous  night. 

The  smoke  from  the  open  heaters  is  very  dense  and  in  some  locali- 
ties the  residents  of  towns  have  objected  to  orchard  heating  on 
account  of  the  resulting  dirt.  The  smoke  problem  has  been  partially 
solved  by  the  development  of  improved  heaters,  but  no  practical 
heater  has  yet  been  devised  that  will  bum  under  orchard  condi- 
tions without  giving  off  some  smoke.  The  newer  types  are  rather 
complicated  and  are  too  expensive  to  be  used  for  the  protection 
of  crops  that  do  not  bring  a  large  return.  There  are  few  com- 
mercial fruit  districts  in  the  country  that  do  not  suffer  severely 
from  frost  damage  at  intervals,  and  in  most  localities  people  are 
willing  to  put  up  with  some  inconvenience  from  smoke  on  a  few 
nights  a  year  in  order  to  avoid  the  business  depression  likely  to 
follow  the  loss  of  a  large  portion  of  the  crop. 

Protection  of  Olives. — In  some  parts  of  California  the  olive  crop 
is  often  damaged  severely  by  fall  frosts  when  the  fruit  is  being 
picked.  In  some  olive-growing  communities  as  much  as  70  per  cent 
of  the  crop  has  been  lost  in  some  seasons  in  this  manner.  Many 
growers  have  hesitated  to  resort  to  orchard  heating  to  save  the 
crop  for  fear  that  the  oil  smoke  would  affect  the  flavor  of  the 
olives.  Mr.  F.  Mier,  of  Fair  Oaks,  Calif.,  has  been  protecting  his 
olives  with  open  oil  heaters  for  several  years  and  has  never  been 
able  to  note  any  effect  on  the  flavor  of  the  fruit.  Practically  his 
entire  crop  has  been  packed  ripe  and  has  always  been  of  the  highest 
quality.  It  is  unlikely  that  the  oil  flavor  ever  penetrates  the  thick, 
tough  skin  of  the  olive,  but  even  if  this  were  possible,  the  treat- 
ment with  lye  which  the  fruit  is  given  to  remove  the  bitter  ele- 
ment would  undoubtedly  remove  it 

Relative  Value  of  Different  Fuels. — The  kind  of  fuel  most  suitable 
for  use  in  a  given  locality  depends  on  a  number  of  factors.  The  6ret 
consideration  is  the  relative  cost  of  the  different  fuels.  On  the 
Pacific  coast  oil  is  used  almost  exclusively  on  account  of  its  low 
cost  as  compared  with  coal  or  wood.  In  most  other  parts  of  the 
country  coal  is  the  cheaper  fuel.  The  acreage  protected  by  wood 
fires  is  relatively  small.  Because  of  the  ease  with  which  it  may  be 
lighted  and  extinguished,  handled  and  stored,  oil  is  to  be  preferred 
when  its  cost  compares  favorably  with  that  of  other  fuels. 
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Fuel  oil  of  from  25  to  28  gravit;  is  the  toost  satisfactory  for  use 
jn  either  the  lard-pail  or  improved  type  of  heater.  This  oil  leaves 
Terj'  little  residue  and  bums  practically  as  long  as  heavier  oils. 

Types  of  Oil  Heaters. — Up  to  the  present  time  few  deciduous 
fruit  crops  hare  been  valuable  enough  to  warrant  the  use  of  any  but 
the  simplest  and  cheapest  types  of  heaters  for  protection  against 
frost.  Since  good  results  can  be  obtained  with  these  heaters  (the 
lard-pail  type)  when  a  sufficient  number  to  the  acre  is  used,  the  only 
incentive  to  change  to  a  more  complicated  type  of  heater  is  the 
abatement  of  the  smoke  and  soot.  The  indications  are  that  the 
smudge  does  not  injure  deciduous  blossoms  or  fruit  to  any  measur- 
able degree  and  its  elimination  is  desirable  only  on  accouht  of  the 
resulting  dirt. 

The  small  open  lard-pail  heaters  are  not  well  suited  for  the  pro- 
tection of  citrus  fruits  because  (1)  at  the  time  protection  is  necessary 
the  fruit  is  almost  ready  to  be  picked  and  even  a  small  deposit  of 
soot  is  likely  to  impair  its  marketing  qualities,  and  (2)  protection  is 
necessary  in  midwinter,  when  the  temperature  is  likely  to  remain 
below  the  danger  point  continuously  for  10  or  12  hours  and  heaters 
of  large  capacity  and  long  burning  time  are  required. 

A  3-quart  lard-pail  heater  will  bum  about  2J  hours,  but  as  the 
oil  gets  low  the  amount  of  heat  given  off  is  greatly  decreased.  The 
2-gallon  lard-pail  heater  will  bum  about  4  hours,  but  little  heat  is 
given  off  after  8§  hours. 

The  length  of  time  the  larger  henters  will  burn  depends  altogether 
on  the  amount  the  drafts  are  open.  To  combat  the  long  cold  periods, 
that  sometimes  visit  the  citrus  districts,  without  refilling  during  the 
night,  heaters  of  a  capacity  of  about  7  gallons  should  -be  used.  These 
will  hum  frcon  8  to  10  hours  at  near  their  full  rate. 

More  than  a  score  of  more  complicated  henters  have  been  developed 
with  the  idea  of  improving  combustion  and  reducing  the  amount  of 
smoke.  These  mn  alt  the  way  from  the  3  or  4-gallon  capacity  short- 
stack  heater  (fig.  6)  to  the  high-stack  heater  of  from  7  to  20  gallons 
capacity  (fig.  7).  The  stacks  on  the  smaller  heaters  are  from  4  to 
10  inches  high,  while  on  the  larger  heaters  they  are  from  3  to  5  feet 
high.  With  one  or  two  exceptions  the  "down  draft"  principle  is 
used  in  all  the  improved  types.  Air  is  admitted  through  the  top  of 
the  oil  reservoir,  causing  the  oil  to  bum  there  and  raise  the  tempera- 
ture sufficiently  to  change  some  of  the  oil  to  gas.  The  gas  then  passes 
upward  and  is  burned  as  it  rises  through  the  stack.  A  supply  of  air 
to  support  combustion  is  admitted  through  holes  cut  in  the  base  of 
the  stack. 

In  order  to  bum  clean  and  supply  the  desired  amount  of  heat 
ihe  gas  must  be  given  some  time  to  hum  before  its  temperature  is 
150830°— 20-EnlI.  1096 * 
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reduced  by  mixing  with  the  cold  outside  air.  This  is  the  function 
of  the  tall  stack.  Generally  speaking,  tbe  high-stack  heaters  bum 
with  less  smoke  and  soot  than  any  other  type  in  general  use.  The 
filiort-staek  heaters  throw  off  less  smoke  than  the  lard-pail  type,  but 
the  amount  is  large  enough  to  be  objectionable. 

The  high-stack  type  of  heater  is  open  to  the  objections  that  tbe 
heat  is  released  too  far  above  the  ground,  at  too  hi^  a  temperature 
and  with  too  great  an  upward  velocity  to  obtain  the  best  results. 
These  objections  would  probably  be  serious  in  localities  where  the 
temperature  inversion  is  slight,  but  in  southern  California,  where 
these  heaters  are  in  most  general  use,  the  temperature  is  often  20° 
higher  on  a  cold  night  at  a  height  of  200  feet  above  the  ground  than 
at  the  ground. 


Fia.  6. — Sbort-auck  oU  beaten  to  orange  grovt.  The  one  on  the  left  hai  cover  reiiMvtd 
and  draft  opeo.  Tbla  t;pe  of  heatef  bas  given  great  latlBlactlOD  where  there  la  not 
too  macS  objectioo  to  the  (onnattOD  of  IteaT?  amoke. 

There  is  no  doubt  the  heat  should  be  liberated  as  near  the  ground 
as  possible  in  order  to  obtain  the  best  results.  However,  at  the 
present  time  the  use  of  the  high  stack  is  the  only  practicable  means 
of  obtaining  fairly  perfect  combustion.  Some  of  the  heat  from 
these  heaters  is  undoubtedly  lost  through  its  rising  too  high  above  tbe 
ground,  but  this  is  probably  nearly  offset  by  the  additional  heat  ob- 
tained through  the  more  complete  combustion.  The  smoke  and  soot 
given  off  by  other  types  of  heaters  are  more  or  less  completely  con- 
sumed in  the  higli-stach  heater.  It  is  estimated  that  from  40  to  50 
per  cent  of  the  heat  in  the  oil  is  made  available  in  the  lard-pail 
type,  as  against  70  to  80  per  cent  in  the  high-stack  type. 
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The  plan  of  using  small  oil  heaters  which  bum  slowly  and  setting 
them  directly  under  the  trees  has  not  met  with  muoh  success  up  to 
the  present  time.  There  is  always  danger  of  severely  injuring  the 
tree  if  the  heater  bums  too  high,  and  the  problem  of  distributing  the 
heat  uniformly  throughout  the  tree  has  not  yet  been  solved. 

Protection  by  Direct  Radiation  From  Heaters. — Though  protec- 
tion from  frost  is  afforded  mainly  through  raising  the  temperature 
of  the  air  by  mixing  with  the  hot  gases  from  the  heaters,  direct 


Fia.  7. — Two  tjpeg  of  hlgb-Btack  oil  heateri,  Alt  Is  admitted  tlirough  a  dralt  opening 
In  the  cover  of  the  bowl,  mpportlns  combustion  at  the  sartace  of  tbe  oil.  Tlic  hot 
sasM  then  bum  wbtle  rlilDg  thronKb  the  ttack,  the  DeceBsar;  ali  being  admitted 
through  the  perforations  near  the  base.  At  the  left  of  the  beater  on  the  right  Is 
shown  a  llxhtlng  torch  of  the  t;pe  In  most  general  use.  It  conailtB  of  an  ordinary 
oil  can  with  a  long  spoat.  inlo  the  end  oit  which  la  Inaerted  »  wick  of  B8beata!> 
wrai>ped  In  small  mesh  wire  acreen.  Tlie  lighting  Haid  Is  Ignited  while  fiowtng 
throtlgb  and  around  the  wick  aLd  falli  in  damlng  dropa. 

radiation  of  heat  to  the  plants  or  trees  is  important  in  some  cases. 
This  is  particularly  true  when  the  high-stack  heaters  are  used.  When 
these  are  humed  at  a  moderate  rate  at  least  a  portion  of  the  stack  is 
likely  to  be  heat«d  to  redness.  The  heat  radiated  from  the  stack  to 
the  fruit  and  foliage  serves  to  counterbalance  the  loss  of  heat  through 
outgoing  radiation.    The  amount  of  radiant  heat  reaching  the  tree 
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.  depends  on  the  distance  from  the  heater.  With  increasing  distance 
the  radiation  intercepted  decreases  very  rapidly. 

Experiments  conducted  by  Prof.  H,  H.  Kimball  show  that  when 
the  high-stack  heater  is  burning  at  a  moderate  rate  with  only  the 
lo'wer  section  of  stack  red-hot,  the  heat  radiated  directly  to  the  tree 
is  sufficient  to  counterbalance  outgoing  radiation  at  a  distance  of  10 
feet.  When  the  entire  stack  is  red-hot  the  outgoing  radiation  will  be 
counterbalanced  at  a  distance  of  about  IS  feet. 

With  the  short  stack  and  lard-pail  heaters  radiation  is  not  of  so 
much  importance  unless  the  plants  to  be  protected  are  very  near  the 
heater. 

A  large  percentage  of  the  radiant  heat  given  off  by  an  orchard 
heater  is  lost  directly  to  the  sky  without  appreciable  effect  on  the 
temperature  of  the  air  or  of  the  plants.  As  radiant  heat  travels  in 
straight  lines  and  is  completely  absorbed  or  reflected  by  fruit  and 
leaves,  any  fruit  shaded  from  the  heaters  by  leaves  or  branches  can 
receive  practically  no  direct  benefit  from  the  radiated  heat.  It  is 
plain,  therefore,  that  to  obtain  the  greatest  amount  of  protection 
from  the  same  amount  of  fuel,  heaters  which  are  most  efficient  in 
raising  the  temperature  of  the  air  should  be  used  if  possible,  rather 
than  those  which  radiate  most  of  their  heat  and  are  not  so  effective 
in  raising  the  temperature  of  the  air. 

Distribution  of  Heaters. — For  the  best  distribution  of  the  heat 
throughout  the  orchard  it  is  better  to  have  the  heaters  placed  in 
every  row,  if  possible,  instead  of  concentrating  them  in  everj-  fourth 
or  fifth  row.  This  makes  for  a  more  general  intermixing  of  the 
warmed  air  from  the  heaters  with  the  cold  air  surrounding  them. 
If  rows  of  heaters  some  distance  apart  are  lighted  through  an  orchard 
on  a  calm  morning,  from  the  edge  of  the  fired  area  it  is  possible  to 
note  "  arches  "  in  the  smoke  over  the  fired  rows,  with  depressions  in 
between.  If  the  air  is  moving  steadily  from  one  direction,  even 
slowly,  the  heat  will  be  spread  out  and  mixed  so  that  this  "  chimney  ~ 
effect  will  not  occur,  even  if  rows  some  distance  apart  are  lighted. 

In  some  parts  of  southern  California,  where  the  air  drift  is  prac- 
tically always  continuous  from  the  same  direction  during  a  cold 
night,  firing  along  "  check  lines  "  is  practiced.  Mr.  Willis  S.  Jones, 
of  Claremont,  Calif.,  is  the  originator  of  this  plan  and  has  had  great 
success  with  it  on  his  own  40-acre  orange  grove.  His  plan  is  as 
follows  (see  fig.  8) : 

The  air  movement  in  his  grove  is  generally  steady  and  is  normally 
from  the  north.  It  sometimes  shifts  to  the  northeast  and  east,  but 
practicaUy  never  blows  frc«n  a  southerly  or  westerly  direction.  On 
the  northern  and  eastern  borders  of  the  grove  three  short-stack  citrus 
heaters  are  placed  to  eaoh  tree,  and  on  the  line  immediately  inside 
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these  heaters  are  placed  one  to  a  tree.  The  remainder  of  the  orchard 
is  divided  into  checks  16  trees  square  and  a  double  roiv  of  heaters 
is  distributed  along  each  check  line.  The  remainder  of  3,800  heaters 
are  placed  one  to  each  tree  in  the  colder  parts  of  the  orchard  and 
one  to  two  trees  in  the  remainder  of  the  orchard. 

When  the  time  to  fire  arrives,  the  direction  of  the  air  drift  is 
noted,  and  the  outside  row  to  windward  is  fired  first  so  that  the  heat 
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>-,o,  8.— Diagram  o(  40-Bcre  oreage  grovp  owned  bj  WIUls  S.  Jonee,  near  ClarfmoDt. 
CalU.,  llIuMratiDK  hlH  njntem  of  firing  onhart  heaters  along  cbetk  line*.  Dots  i»pre- 
■ent  orangi'  Ireci',  Mpacil  20  tvPt  apart  od  the  Hqnare.  The  norma]  iHrectlon  o(  the  air 
drift  on  roUl  nlghta  1b  ahowii  hj  Ihe  nrrowa, 

is  carried  into  the  nrrhard.  (See  fig.  9.)  Three  more  east  and  we;-t 
lines  are  fired  immediately  afterwards,  and  if  the  temperature  con- 
tinues to  fall,  three  iiprth  and  south  lines  are  fired.  The  40  acres 
are  then  divided  into  16  checks  of  256  trees  each,  surrounded  on  all 
sides  except  the  extreme  west  and  south  by  lines  of  fires  20  feet  apart. 
If  the  temperature  still  remains  low  in  the  colder  parts  of  the  orchard, 
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the  eightli  rows  east  and  west  are  fired.  This  has  been  necessary  on 
only  two  occasions  in  four  years.  During  the  four  seasons  from 
1914  to  1917,  more  than  580  heaters  were  never  lighted  at  one  time 
on  the  40  acres.  The  Ijeaters  are  burned  at  their  maximum  rate  at 
nil  times.    Mr.  Jones  advocates  this  system  of  firing  on  account  of — 

1.  Easy  and  rapid  lighting;  one  man  can  light  250  to  300  heaters 
per  hour. 

2.  Easy  and  rapid  refilling  the  next  day. 

The  firing  on  the  40-acre  grove  is  easily  handled  by  two  men. 

In  experiments  carried  on  during  the  winter  of  1918-19  in  co- 
operation with  the  Pomomi  Valley  Frost  Protective  Association  and 
Ml'.  Jones  it  was  found  that  the  temperature  5   feet  above  the 


Fia.  e. — Outer  cbeck  line  of  flres  od  the  north  of  WlUle  8,  Jouea  orchard,  pbotognpbed 
about  3.30  b.  m.  on  a  cold  moraiDg.  An  eipoaure  of  about  IB  mlDDtes  was  required. 
The  absence  of  an;  Qame  ou  the  right  (nortb)  side  ot  the  heater*  iDdlcates  the  itcadl- 
DCBH  nf  the  air  drift. 

ground  and  70  feet  inside  the  two  outside  check  rows  can  be  raised 
from  2°  to  4°.  With  several  check  rows  across  the  line  of  drift  burn- 
ing it  is  probable  the  temperature  at  the  leeward  side  of  the  orchard 
is  raised  a  somewhat  greater  amount.  In  adopting  this  system  of  fir- 
ing, the  space  between  the  check  lines  should  contain  at  least  one 
heater  to  every  two  trees  for  use  in  an  emergency,  when  the  fires  on 
the  check  lines  may  fail  to  hold  the  temperature  above  the  danger 
l>oint. 

The  heated  air  from  a  fired  orchard  often  drifts  through  neighbor- 
ing orchards  which  are  not  fired,  affording  them  in  some  cases  even 
more  protection  than  the  fired  orchard  itself.     (See  figs.  10  and  11.) 

Number  of  Heaters  per  Acre. — The  number  of  heaters  to  the  acre 
necessary  for  protection  depends  on  the  location  of  the  orchard  with 
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regard  to  surrounding  topograph;.  For  deciduous  orchards  in  the 
colder  sections  there  should  be  not  less  than  100  of  the  5-quart  lard- 
pail  heaters  to  the  acre,  and  if  exceptional  cold  is  likely  to  be  expe- 
rienced frequently,  about  140  to  the  acre  should  be  used.  Of  course 
all  the  heaters  are  practically  never  lighted  at  once;  some  are  always 
held  in  reserve  to  be  used  when  others  bum  out  In  the  warmer  de- 
ciduous fruit  re^ons,  where  the  temperature  is  not  likely  to  fall  be- 
low 25°  at  any  time,  these  heaters  should  be  set  about  SO  to  the  acre. 


Via.  10, — Plan  of  lamon  groTea  wbere  teiiiperBtare  records  shown  In  figure  11  were 
obUlniMl.  I>ot>  reprPWDt  lemoD  trees,  spaced  30  teet  apstt ;  crosaea  represent  blgh- 
Btock  oil  beatcnt.  Squares  marked  H  and  C  stiow  locBtlons  of  thermometerH  Id  heated 
and  unhented  groves,  reflpectlvelj. 

The  number  should  nut  hu  much  less  if  2-gallon  lard-pail  heaters  are 
used.  The  larger  heaters  have  a  longer  burning  time,  but  the  amount 
of  heat  released  in  a  given  time  is  not  much  greater.    (See  fig.  12.) 

The  number  of  the  newer  improved  type  of  heater  necessary  for 
protection  depends  on  the  location  of  the  orchard  and  on  the  kind  of 
fruit  to  be  protected.  Orange  groves  on  low  ground,  where  tem- 
peratures as  low  as  20°  may  occur  as  often  as  every  five  or  six  years, 
should  have  at  least  one  large  capacity  heater  to  each  tree.  On  tha 
higher  slopes  the  number  may  be  reduced  to  80  per  acre,  but  if  ex- 
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tremely  heavy  frosts,  like  those  of  19IS  in  California,  are  to  be  fought 
successfully,  dependence  should  not  be  placed  on  a  much  smaller 
number.  Some  growers  have  successfully  protected  their  orange 
crops  for  several  years  with  as  few  as  30  or  40  heaters  to  the  acre, 
but  no  exceptionally  heavy  frosts  occurred  during  that  time.  {See 
figs.  13  and  14.) 

Lemons  are  more  susceptible  to  frost  damage  than  oranges,  but 
where  a  large  acreage  is  protected  it  is  usually  possible  to  save  the 
large  fruit  with  100  large  capacity  heaters  to  the  acre  when  the  tem- 
I>erature  falls  to  19*.  A  portion  of  the  blossonls  and  young  fruit  is 
likely  to  be  frozen  when  the  temperature  remains  at  this  point  for  five 
or  six  hours,  even  with  100  heaters  to  the  acre. 

Care  of  Oil  Heaters. — The  amount  of  attention  given  to  storage 
and  care  of  oil  heaters  varies  greatly  in  different  parts  of  the  country. 
In  parts  of  California  where  the  annual  rainfall  is  light,  many  fruit 
growers  leave  the  heaters  in  the  orchards  during  the  entire  year, 
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Via.  11. — CoDtlnuouH  records  of  tlie  temperatiire  at  stations  H  Uid  C  In  flEQre  10  aod  at 
B.  third  stntloD  localpd  In  an  unbeated  nrcturd  s'lOQt  500  jardi  to  tha  soatlKut. 
WhoD  the  Srea  were  lighted  at  station  H  about  11  p.  m.,  the  warmod  air  drUtini 
ucrOHB  to  Btalloa  C  raised  the  teraprrature  (here  almost  aa  much  ss  at  station  H  losldp 
the  fired  ar«a..  At  the  end  ot  tlie  spasoD  the  fmit  at  BtatloD  C  vas  In  better  mndlUoii 
than  that  at  xtatlan  H,  due  to  the  protection  afforded  by  the  firing  tn  tbc  nelgbbortng 
grove.  Note  that  the  temperature  at  stations  11  apd  C  ran  nearlj  2*  lower  tlian  at  Uw 
third  station  before  the  Ores  were  llshtcd. 

setting  them  up  close  to  the  trunks  of  the  trees  after  the  danger  of 
frost  is  past.  Trees  are  sometimes  injured  or  even  killed  through  oil 
from  leaky  heaters  penetrating  the  soil  around  the  roots.  For  this 
reason,  heaters  left  in  the  orchard  should  be  emptied  at  the  end  of 
the  season.  Lard-pail  heaters  are  usually  covered  with  a  film  of 
oil,  which  helps  to  prevent  rusting,  and  the  rate  of  deterioration  is 
little,  if  any,  greater  than  is  the  case  when  they  are  stored  under 
cover.  Where  there  is  considerable  annual  rainfall,  lard-pail  heaters 
should  be  emptied,  dipped  in  heavy  oil,  and  stored  under  cover  when 
not  in  use.  With  ordinary  care  heaters  of  this  type  will  last  10 
years  or  longer.  Several  orchardists  have  used  them  14  and  even  16 
years  without  losing  more  than  a  small  percentage  through  deteriora- 
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tion.  Some  fruit  growers  prevent  contact  between  the  bottoms  of 
the  heat«rs  and  the  ground  by  placing  the  heaters  on  small  square 
pieces  of  board. 

The  cost  of  the  larger  heaters  is  so  great  that  it  is  good  practice  to 
give  each  one  a  coat  of  good  stack  paint  at  intervals  of  2  or  8  years 
to  prolong  its  life.  Mr.  Willis  S.  Jones,  of  Claremont,  Calif.,  has  his 
heaters  thoroughly  brushed  with  a  steel  brush  to  remove  rust  and 
dirt  Each  heater  is  then  placed  on  an  iron  grating  under  which  one 
or  two  heaters  are  burning  until  it  is  brought  to  a  high  temperature, 
after  which  the  paint  is  applied  hot. 

At  the  end  of  each  season  the  heat^*s  usually  contain  a  small  quan- 
tity of  a  mixture  of  soot  and  asphaltum,  which  sticks  to  the  bottom 
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Fta.  12. — CoutlnaoDi  records  of  Ibe  temperature  Inslile  and  outside  a  beated  pear  orcbard, 
Rhowlng  tbe  elTect  of  tbe  flrlog  od  tba  temperature.  Plve-qnart  lard-pall  oil  beatera 
were  used.  Note  tbat  the  temperature  Id  lh<'  brnted  orchard  rno  about  2°  lover  tbaa 
at  the  cboek  atatlon  beforp  the  hentere  were  lighted. 

and  is  difficult  to  remove  when  cold.  The  usual  method  of  removing 
this  material  has  been  to  bum  it  out  with  distillate.  In  doing  this 
accidents  often  occur  and  piles  of  several  hundred  or  more  heaters 
sometimes  catch  fire,  ruining  the  heaters  and  endangering  surround- 
ing property. 

At  the  Bear  Creek  Orchard,  Medford,  Orcg.,  the  manager,  Mr,  B.  B. 
Ix>wry,  has  a  trench  covered  with  sheet  iron  on  which  he  treats  tlie 
empty  heaters  at  the  end  of  the  season.  A  fire  is  built  under  the  iron, 
using  the  residue  from  the  heaters  for  fuel,  which  burns  fiercely.  A 
large  inclined  flue  carries  away  the  smoke  from  the  fire  and  creates 
a  draft.    The  heaters,  a  dozen  at  a  time,  arc  placed  on  the  sheet  iron 

,  Cooglc 
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until  they  become  hot  and  the  residue  is  loosened,  when  they  are  r&- 
moved  with  tongs  one  by  one  and  rapped  against  a  post,  causing  the 
residue  to  fall  out.  They  are  then  examined  for  leal^  by  holding 
them  upward  toward  the  sun.  The  work  can  be  handled  very  rapidly 
in  this  way  and  there  is  little  danger  of  accident.  ' 

Coal  Heaters. — Coal  is  burned  in  open  piles  on  the  ground,  in  wire 
baskets  and  in  specially  designed  sheet-iron  heaters.  Coal  heaters 
possess  some  advantages  over  oil  heaters  in  that  the  heat  can  be 
applied  near  the  ground,  there  is  no  strong  up-draft  and  usually  not 
much  soot  or  smoke  after  the  first  few  minutes  of  burning.  On 
the  other  hand,  coal  fires  are  often  difficult  to  light  and  hard  to  regu- 
late; the  fires  often  have  a  tendency  to  smolder  slowly  or  bum  out 
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Fig.  13. — Plan  of  oraoKe  grore  wbere  tempetatute  records  sbowii  Id  llKure  14  wen 
obtained.  Dots  repreaent  oraoge  trees  spaced  20  teet  apart;  crosses  lepresent  low^tack 
oil  beaters.  The  square  marked  II  shows  location  of  tbermameten  In  fired  orchard. 
The  check  alatlen  was  located  about  800  teet  to  the  eastward  to  avoid  the  iDanenee  o( 
the  flrcB,    The  air  dritt  od  cold  nights  waa  DormailT  from  a  northerlr  direction. 

with  a  rush.  When  firing  is  required  for  several  hours  it  ia  neces- 
sary to  replenish  the  fuel  in  the  heaters.  The  labor  costs  are  rela- 
tively high,  as  a  large  number  of  men  are  required  to  attend  to  this 
work.  In  California  reserve  supplies  of  coal  for  each  heater  are 
kept  in  wooden  boxes  set  under  the  trees.  At  the  end  of  the  sea- 
son the  heaters  are  placed  on  top  of  these  boxes  and  are  left  out  all 
the  year. 

The  number  of  coal  fires  to  the  acre  should  be  about  the  same  as 
when  the  lard-pail  oil  heaters  are  used. 

Lighting  Equipment. — Orchard  heaters  of  all  kinds  can  be  lighted 
easily  and  rapidly  with  torches  burning  a  mixture  of  gasoline  and 
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distillate  or  gasoline  and  fuel  oiL  (See  fig.  7.)  These  torches  drop 
the  burning  liquid  into  the  heaters,  starting  combustion  immedi- 
ately. Lard-pail  heaters  when  new  are  sometimes  difficult  to  light. 
If  the  burning  liquid  from  the  torch  is  poured  in  a  ring  on  the  edge 
of  the  heater,  no  difficulty  will  be  experienced.  After  three  tn-  four 
firings  the  carbon  deposited  on  the  rim  of  the  heater  acts  as  a  wick 
and  a  little  burning  liquid  dropped  anywhere  in  the  oil  will  ignite 
it  readily. 

Many  fruit-growers  hire  school  boys  to  light  the  heaters  and  have 
been  able  to  place  great  dependence  on  them. 

Coal  fires  should  be  carefully  built  up  with  oil-aoaked  waste  or 
paper  and  a  small  amount  of  kindling.  If  a  portion  of  the  fires  fail 
to  bum  a  great  deal  of  valuable  time  is  lost  in  going  back  over  the 
same  territory  again. 
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Pio.  14. — CoDUDDODa  records  at  the  Umperatare  at  BtaHooi  ahowa  Id  flcnro  IS,  BboirlDg 
lbs  eff^t  of  flrlDK  OB  the  temperature,  Lotr-atack  oil  heaters  of  the  type  iihowD  Id 
flsnn  6  were  nied. 

Storage  of  Fuel. — In  order  to  carry  on  orchard  heating  success- 
fully it  ig  necessary  to  have  enough  fuel  within  reach  to  last  through 
the  longest  cold  spell  likely  to  be  experienced.  Too  many  instance? 
have  been  noted  where  the  crop  has  been  protected  successfully 
through  several  cold  nights  at  considerable  expense,  only  to  be  lost 
on  one  cold  night  on  account  of  lack  of  fuel.  Where  orchard  heat- 
ing is  practiced  by  many  growers  in  a  community  it  is  a  good  plan 
to  buy  and  store  large  quantities  of  fuel  oil  on  a  cooperative  Irasis, 
as  is  done  in  southern  California.  Orchards  located  near  the  storage 
tanks  can  haul  directly  from  them,  but  in  the  case  of  those  located 
a  mile  or  more  distant,  storage  tanks  should  be  provided  in  the 
orchard. 

The  necessity  of  pumping  oil  from  storage  tanks  should  be  avoided 
by  raising  the  tanks  high  enough  above  the  ground  so  that  the  oil 
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will  flow  into  the  wagon  tanks  by  gravity.  Where  the  ground  is  not 
too  flat,  the  storage  tank  can  he  so  located  that  the  oil  can  be  put 
into  it  and  taken  out  by  gravity.  If  more  than  5  acres  are  to  be  fired 
with  oil  a,  portable  tank  from  which  to  All  the  heaters  is  almost  a 
necessity  on  account  of  the  saving  in  time  and  labor.  Three  men 
with  a  tank  wagon  can  fill  heaters  very  rapidly,  one  man  driving 
and  two  men  drawing  oil  into  5-gallon  buckets  and  pouring  it  into 
the  heaters,  filling  two  rows  at  the  same  time.  The  owners  of  two 
adjoining  orchards  often  use  the  same  tank  wagon. 

Owners  of  small  orchards  often  handle  the  oil  in  metal  drums 
of  about  50  gallons  capacity.  The  heaters  are  filled  directly  from 
the  drums,  which  are  hauled  through  the  orchard  on  sleds. 

IS  ORCHARD  HEATING  PROFITABLE? 

This  question  can  be  answered  only  by  the  individual  grower,  as 
the  factors  to  be  considered  in  drawing  a  conclusion  vary  greatly, 
sometimes  even  for  orchards  within  a  few  miles  of  one  another. 

The  most  important  points  to  be  considered  are  as  follows: 

1.  What  has  been  ttie  arerage  loss  from  frost  damage  in  your  orcjiard  dur- 
ing a  period  of  years — as  long  a  time  as  possible?  Unless  these  data  are  avail- 
able from  personal  experience  they  will  usually  be  difficult,  if  not  impossible, 
to  obtain,  although  neighboring  fruit  growers  may  sometimes  be  able  to  supply 
m>me  Information,    As  a  general  rule,  few  records  of  this  bind  have  been  kept. 

2.  How  many  times  during  this  period  of  years  would  It  have  been  necessary 
to  light  the  heaters  In  order  to  have  saved  the  entire  crop  each  year?  If  de- 
pendable temperature  records  have  been  kept  for  a  number  of  years  somewhere 
in  the  Immediate  vicinity  and  are  Still  being  k**t  at  the  same  location,  a  com- 
parlsAn  ol  records  from  the  orchard  and  from  the  station  with  the  long  record 
for  the  same  seanon  may  make  It  possible  to  gain  a  fairly  accurate  conception 
of  what  temperatures  have  been  experienced  at  the  orchard  In  question. 

3.  Will  the  value  of  the  fruit  lost  through  frost  damage  more  tbaA  pay  in- 
terest and  depreciation  charges  on  an  investment  for  all  necessary  heating 
equipment,  togelher  with  all  costs  of  operation? 

4.  Is  your  locality  likely  to  be  visited  by  short  periods  of  extremely  cold 
weather  during  the  growing  season  that  may  badly  Injure  or  kill  the  trees? 
This  question  can  probably  be  determined  from  Weather  Bureau  records  from 
.«ome  station  in  the  vicinity. 

There  are  two  conditions  under  which  orchard  heating  will  not  be 
profitable.  The  orchard  may  be  located  where  frost  damage  is  too 
slight  in  the  long  run  to  pay  the  expenses  of  heating,  or  the  orchard 
may  be  in  an  exceptionally  cold  section  where  damaging  frosts  occur 
so  often  that  the  costs  of  protection  are  too  great  to  be  borne  by  the 
crops. 

The  ntunber  of  cases  of  the  first-mentioned  type  is  smaller  than 
would  appear  at  first  thought  The  saving  of  one  season's  crop,  which 
would  otherwise  hare  been  a  total  loss,  will  justify  the  expense  of 
heating  for  a  good  many  years.    Some  practical  growers  consider  it 
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good  business  policy  to  have  frost-fighting  equipment,  even  though  it 
is  necessary  to  use  it  only  one  season  out  of  five. 

In  cases  of  the  second  type  it  is  obvious  that  the  frost  hazard  is 
so  great  that  fruit  growing  will  not  be  profitable  in  the  long  run  and 
the  trees  will  eventually  have  to  be  removed. 

The  statement  is  often  made  that  the  policy  of  growing  fruit  on 
the  colder  low  ground  is  wrong  and  that  orchards  should  be  confined 
to  the  higher  and  more  frost-free  locations.    This  is  not  always  true. 
In  some  parts  of  southern  California  the  difference  in  the  cost  of 
irrigation  more  than 
makes  up  for  the  ex- 
pense  of   protecting 
the  orchards  on  the 
lower   ground   from 
frost      In    addition 
to   this   the   cost  of 
cultivating  steep 
hillsides   is  greater. 
The  same  is  true  of 
certain    deciduous 
fruit  districts  in 
Oregon, 

On  a  farm  near 
San  Francisco  po- 
tatoes have  been 
grown  successfully 
during  the  winter 
months  fqr  several 
years  with  the  aid  of 
open  lard -pail  oil 
heaters.  Irrigation 
water  necessary  for 
crops  grown  during 
the  summer  is  scarce 
and  expensive,  while     Fig.    15. — Youdc  letaon   um   almost   mtlrel;   stripped   of 

*!,_     ,i.:_J„ll      J : folUje  by  (roet.     The  fruit  wag  a  totnl  Ion*  and  moat  of 

the     fainfall      during  .^^  the  Ani«l«lnB  leaves  dropped  later. 

the  winter  months  is 

ample.     The  new  crop  is  harvested  in  the  spring,  and  reaches  the 

market  so  early  that  exceptionally  good  prices  are  obtained. 

The  degree  of  success  attained  in  protecting  potatoes  at  this 
place  indicates  that  low-lying  crops  may  be  -protected  against  ordi- 
nary spring  frosts  by  using  the  small  open  lard -pail  heaters, 
set  from  60  to  80  to  the  acre.  In  addition  to  the  heating  of  the 
air  over  the  plants,  the  direct  radiation  of  heat  from  the  heaters 
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aids  considerably  in  protecting  the  plants  immediately  surround- 
ing them.  In  planting  a  field  to  a  low-growing  crop  that  is  to  be 
protected  with  heaters,  vacant  spaces  about  18  inches  square  should 
be  left  at  the  points  where  the  heaters  are  to  be  placed,  as  the 
plants  very  close  to  the  heaters  are  likely  to  be  scorched. 

Orchard  heating  has  been  practiced  for  six  years  on  one  of  the 
largest  lemon  groves  in  the  country,  located  in  southern  California. 
During  the  season  of  1912-13,  a  season  when  the  citrus  crop  in  many 
parts  of  southern  California  was  practically  a  total  loss  and  thou- 
sands of  trees  were  killed  outright,  the  lemon  crop  from  this  grove 
brought  $734,318.07  f.  o.  b-  California. 

On  higher  ground  on  the  same  ranch  5-year-old  lemon  trees 
which  were  not  protected  were  frozen  to  the  ground.  The  mana- 
ger of  this  ranch  states  it  is  his  belief  that  the  business  would  not 
have  been  profitable  since  1912  without  means  of  protection  from 
frost. 

MAXIMUM  COST  OP  FIRING 

Records  on  the  cost  of  protecting  220  acres  ihi  this  place  during 
the  past  six  years  are  shown  below.  (Table  1.)  It  will  be  seen  that  the 
returns  from  the  fruit  saved  in  1913  alone  would  pay  the  costs  of 
protection  for  many  years.  About  500  acres  of  lemons  are  now 
being  protected  here. 
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'  Small  opm  beaters  iiMd  In  IVUi  dawn-dnlt,  ghort  »l»efc  typ»  tn  hUr  wnw«. 

This  ranch  is  located  on  both  high  and  low  ground,  but  ohiy  the 
low  ground  is  protected.  Lemons  are  more  easily  damaged  than 
oranges,  and  as  the  small  green  fruit  is  protected  here,  the  fires  are 
lighted  ofteuer  than  in  most  other  orchards.  The  costs  g^ven  above 
are  for  firing  about  the  maximum  number  of  times  that  would  be 
necessary  anywhere  in  the  country. 

AVERAGE  COST  OP  PISING 

Mr.  WiUis  S.  Jones,  of  Claremont,  Calif.,  has  kept  accarate  records 
on  the  cost  of  firing  his  40-acre  orange  grove,  which  is  on  rather 
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high  ground  and  is  fired  only  a  few  oi^ts  each  year  as  a  general 
rule.  These  cost  figures,  giv^  below  (Table  2),  are  for  firing  a 
number  of  times  per  year  which  is  probably  slightly  below  the  average. 

It  is  impossible  to  estimate  present-day  costs  of  equipping  an 
orchard  from  any  of  the  above  figures  on  account  of  the  increase  in 
the  price  of  all  materials  used  in  the  manufacture  of  heaters  and 
other  equipment. 

Mr.  Jones's  orchard  was  not  equipped  with  heaters  in  1913  and  his 
crop  was  a  total  loss.  At  the  prices  prevailing  at  that  time  he  esti- 
mates he  lost  fully  $10,000  worth  of  fruit  in  the  two  seasons  prior 
to  1913,  and  ^S,000  worth  of  fruit  in  1913.  In  addition,  so  many  of 
his  trees  were  severely  damaged  that  he  experienced  a  heavy  loss  in 
reduced  crops  during  the  next  several  years.  Since  putting  in  heating 
equipment,  including  the  severe  season  of  1916-19,  his  losses  from 
frost  damage  have  been  negligible. 

Table  2. — Detailed  co»t»  of  protecting  iO  acres  of  oranget  icUh  oil  heaters. 

BQCIPHIONT  INSTALLSD  NOVBHBBR  AND  DBCIDHBBB.   191S. 

21,000-)(Blloa  galTSnlKd   Iron   Cuik |2dS.  M 

Concrete  (onndatlon 48.  92 

Pipeline 164.46 

Laying  pipe  line 7.  8B 

1017.  IS 

IMiitiibatInK  tjtttnt : 

Wajtnn 61. 60 

Two  575-Ballon  Unlu,  complete 161.70 

4  bndietB .._ a  30 

1  do»rai  lii^Ung  torcbea 9.  OO 

228. 4% 

Heaters  : 

8,800  beaten  at  10.68 2,204.00 

Painting  beaten  at  (0.02 _.  76.00 

2,  280.  0« 

rrbermometen 42.  00 

42,00 

Total  iDv^atment 8,  067.  00 

OPERATING   BXPBNSBS. 

6  per  cent  on  (8,067,  original  coHl _._ f  182.  85 

I>epreclatloD ; 

Storage  tank,  6  per  cent  on  1298.00 $14.98 

Pipe  line,  S  per  cent  on  1104.46 4.68 

WasoD,  10  per  cent  on  JBl.lB 5.10 

Wagon  taoki,  8  per  cent  on  $161.70 _ 12.48 

Buckets  and  torcbes,  20  per  cent  on  |15.20 8.  H 

Heatera,  ISl  per  cent  on  $3,204. _-_-  27C.60 

Thermometen.   G    per  cent  on    $42 2.10 

818. 58 

Operation  ; 

OU,  1918.  25,096  gallons  at  $0.08 732.  8S 

HanllDg,  at  $1-50  per   1,000 37.68 

$790.48 
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Table  2. — Detailed  co»U  of  protecting  iO  acret  Of  orangct  mttk  oO  heater* — Ooo. 

OPKBATING-  BXPBN8B8— CoDtlDued. 
Operation— Con  tlnued. 


HOI.  75 

M22.88 

Hanlliife  at  11.50  per  1,000 _. 

.78 

18.00 

HaullnK.  at  $1.60  per   1,000 „. 

2S.28 

644.28 

Creait  oil  on  band,  1T.178  gallons,  at  10.04 — 
Banllnr  at  *l.fM)  per  1,000 

.— 686.92 

28.  7B 

Tia.  67 

Dlatrtbatltv,  fllllns,  Bring,  taUns  la.  cleanlDg, 

and  pain  this  beaters  : 

191B-16 

340.00 

DetaUed  average  annmU  cott  per  nere. 


Interest 14.57 

Depredation 7.»6 

Opetatlon: 

Fnel 7,2« 

Labor _ 6. 7« 

(aaae 

BEST    METHODS    OF   HANDLING    ORCHARD    HEATING 

The  fact  can  not  be  emphasized  too  strongly  that  if  orchard  heat- 
ing is  to  be  practiced  successfully,  it  must  be  handled  with  as  much 
care  and  attention  as  spraying,  fumigating,  or  any  other  necessary 
farm  work.  The  secret  of  success  will  be  found  in  adequate  equip- 
m^it,  good  judgment,  attention  \jo  detail,  and  extreme  vigilance. 
An  inadequate  number  of  fires  to  the  acre  may  often  be  worse  than 
none  at  all,  as  the  costs  of  firing  may  have  to  be  added  to  the  loes 
of  the  crop. 

Whenever  the  temperature  approaches  the  danger  point  tba 
thermometer  in  the  orchard  should  be  watched  closely  and,  if  pos- 
able,  the  rate  at  which  the  temperature  is  falling  should  be  detor- 
mined.  If  the  temperature  is  falling  rapidly  the  firing  must  be 
began  early  if  the  heaters  are  to  be  all  lighted  before  the  danger 
point  is  reached.  With  a  little  practice  it  is  often  possible  to  tcU 
with  considerable  accuracy  by  inspection  of  the  fruit  or  blosoins, 
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when  the  danger  point  has  been  reached,  regardless  of  the  tem- 
perature. 

When  small  apples  or  pears  ccHnmence  to  freeze  minute  blisters 
will  begin  to  form  on  the  skin.  By  keeping  constantly  on-  the  watch 
for  the  first  appearance  of  these  blisters  on  the  fruit  in  the  coldest 
part  of  the  orchard,  the  firing  can  be  begun  at  exactly  the  right  time; 
no  fruit  will  be  lost  and  no  oU  wasted.  By  carefully  cutting  the 
blossoms  of  deciduous  fruit  it  is  generally  possible  to  note  with  ice 
crystals  first  begin  to  form  in  than,  and  tiivis  regulate  the  beginning 
of  firing. 

When  oranges  begin  to  freeze,  the  sectic»)  of  the  skin  exposed  to  the 
sky  takes  on  a  transparent  appearance,  generally  known  as  the 
"  water-mark,"  probably  caused  by  the  water  in  the  rind  freezing 
and  leaving  the  oil  separated.  On  the  foUowing  day  these  oranges 
can  be  picked  out  easily  and  are  called  "  shiners."  By  timing  the 
firing  with  the  first  appearance  of  the  "  water-mark  "  in  the  orchard, 
jt  is  possible  to  save  the  fruit  and  yet  prevent  waste  of  oil.  Some 
experience  is  necessary  before  the  fruit  grower  is  able  to  use  these 
methods  of  timing  the  firing;  but  the  importance  of  saving  oil  is 
well  worth  giving  the  matter  close  attention. 

If  the  small  lard-pail  heaters  are  set  100  to  the  acre,  alternate 
heaters  in  every  fourth  row  should  be  lighted  first,  followed  im- 
mediately by  alternate  heaters  in  every  second  row  if  the  tempera- 
ture has  been  falling  rapidly.  The  effect  on  the  temperature  should 
then  be  noted  and  decision  made  as  to  whether  additional  firing  is 
necessary  at  that  time.  As  soon  as  a  row  of  heaters  begins  to  bum 
low,  reserve  heaters  should  be  lighted,  as  the  amount  of  heat  given 
off  during  the  last  half  hour  of  burning  is  small. 

If  the  large  capacity  down-draft  heaters  are  used,  all  may  be 
lighted  at  once  if  desired  and  the  consumption  of  oil  regulated  by 
manipulating  the  drafts. 

During  a  cold  nig^t  an  isolated  cloud  passing  overhead,  by  cut- 
ting off  radiation  and  to  a  certain  extent  reflecting  radiation  from 
the  earth,  may  cause  the  temperature  to  rise.  As  the  cloud  drifts 
toward  the  horizon  the  temperature  falls  again.  Likewise,  sudden 
temporary  rises  in  temperature  are  caused  by  gusts  of  wind  of  short 
duration  which  mix  the  upper  and  the  surface  air.  As  a  general 
rule  the  temperature  falls  rapidly  after  the  wind  or  cloud  has  passed 
and  cases  are  on  record  where  entire  crops  were  lost  through  ex- 
tinguishing the  heaters  at  such  a  time.  If  clouds  are  overspreading 
the  whole  sky  or  a  sudden  rise  in  temperature  due  to  wind  occurs  just 
before  sunrise,  the  heaters  may  be  extinguished,  but  if  the  sky  re- 
mains clear  and  sunrise  is  an  hour  or  more  away,  the  temperature 
should  be  watched  closely  during  the  remainder  of  the  ni^t. 

i.        Google 
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Although  it  is  sometimes  difficult  to  find  time  to  keep  records  on 
heating  operations  during  the  rush  of  firing,  it  should  be  done  when- 
ever possible.  The  temperature  when  firing  is  begun,  time  of  ini- 
tial firing  and  number  of  heat^B  fired,  time  of  firing  additional  heat^ 
ers,  the  lowest  temperature  recorded  during  the  night,  can  aU  be 
jotted  down  from  time  to  time  as  the  work  goes  on.  On  Uie  follow- 
ing day  an  estimate  can  be  made  of  the  amount  of  oil  consumed  and 
the  extent  of  the  damage  to  the  fruit,  if  any.  Becords  of  this  kind 
will  be  found  to  be  of  great  value  in  regulating  later  firing ;  the  more 
information  of  this  kind  gathered,  the  more  efficiently  can  the  firing 
be  handled.  Records  of  this  kind  will  also  help  to  determine  whether 
protection  is  profitable  or  not,  a  question  which  every  grower  should 
solve  for  himself  at  the  earliest  possible  time. 

If  orchard  heating  is  carried  on  in  a  careful,  painstaking  manner, 
with  ample  equipment,  there  are  probably  few  commercial  fruit- 
growing districts  where  the  heaviest  frost  likely  to  be  experienced 
can  not  be  successfully  fought  with  orchard  heaters. 

FROST  AND  MINIMUM  TEMPERATURE  FORECASTS 

(reneral  forecasts  of  frost  for  large  areas  are  issued  by  the  Weather 
Bureau  during  the  growing  season,  and  in  certain  rather  small  dis- 
tricts where  protection  against  frost  damage  is  practiced  Mi  a  large 
scale,  forecasts  of  the  minimum  temperature  to  be  expected  from 
night  to  night  are  issued.  Farmers  or  fruitgrowers  who  have  a 
means  of  protecting  their  crops  should  arrange  with  the  nearest 
Weather  Bureau  station  to  obtain  forecasts  of  the  kind  available  in 
their  community. 

INJURIOUS  TEMPERATURES 

So  many  factors  must  be  taken  into  consideration  in  determining 
whether  a  given  temperature  will  cause  damage  that  the  matter  is 
one  of  great  complexity.  The  length  of  time  the  low  temperature 
persists,  the  vigor  and  stage  of  advancement  of  the  plant,  the  kind 
of  weather  preceding  the  frost,  and  the  rate  of  thawing  all  have 
considerable  influence  on  the  amount  of  damage  that  will  be  done. 
Other  conditions  being  the  same,  a  weak,  undernourished  plant  will 
show  more  injurj*  than  a  strong  healthy  one  after  both  have  been 
subjected  to  the  same  low  temperature. 

Pure  water  has  a  higher  freezing  point  than  water  carrying  foreign 
substances  in  solution.  For  example,  the  freezing  point  of  a  strong 
solution  of  common  salt  may  be  23°  or  lower,  depending  on  the 
concentration;  the  weaker  the  solution  the  higher  the  freezmg 
point.  When  the  weather  is  warm  and  sunshine  and  moisture 
plentiful,  plants  make  a  rapid  growth  and  the  sap  is  likely  to  be 
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w&tery  and  ite  freezing  point  high.  For  this  reason  a  frost  which 
follows  a  period  of  weather  favorable  for  rapid  growth  will  cause 
more  damage  than  the  same  frost  following  a  period  of  oold  cloudy 
weather  and  consequent  slow  growth. 

When  a  plant  freezes  a  p<frtion  of  the  cell  sap  is  withdrawn  from 
the  plant  cells,  gathering  in  the  intercellular  spaces  in  the  form  of 
ice.  If  thawing  takes  place  gradually  and  the  coll  walls  have  not 
been  ruptured,  this  moisture  is  again  taken  up  hy  the  cells  as  it  is 
melted,  without  serious  damage.  If  thawing  takes  place  rapidly, 
however,  the  intercellular  ice  is  liquefied  faster  than  it  can  be  ab- 
sorbed by  the  cells;  a  part  of  it  is  lost  by  evaporation  and  the  cells 
are  broken  down.  When  fruit  crops  are  damaged  by  frost  the 
greatest  damage  is  often  found  on  the  portion  of  tlie  tree  where 
the  morning  sun  strikes  first  When  clouds  gather  on  the  eastern 
horizon  before  sunrise  and  obscure  the  sun  for  a  few  hours  in  the 
morning  after  a  cold  night,  damage  to  vegetation  is  likely  to  be 
slight,  provided  the  temperature  does  not  fall  much  below  the  critical 
temperature.  Heavy  smoke  from  orchard  heaters  or  smudge  fires 
may  also  lessen  damage  from  frost  through  cau^ng  a  slow  thawmg. 
Of  course,  if  the  temperature  falls  sufficiently  low  a  great  deal  of 
damage  may  be  done  even  when  the  rate  of  thawing  is  ^ow ;  in  other 
words,  the  preventi<m  of  a  rapid  rise  in  temperature  in  the  morning 
may  often  not  be  sufficient  in  itself  to  prevent  injury. 

It  is  possible  that  some  of  the  protection  from  frost  damage  ob- 
tained by  irrigating  is  due  to  making  available  to  the  damaged 
plant  cells  a  larger  supply  of  water  through  increased  fiow  of  sap, 
to  replace  that  lost  through  freezing. 

INFLUENCE  OP  HUMIDITY  ON  RATE  OF  FREEZING 

Fruit  growers  in  nearly  all  sections  are  convinced  that  with  the 
same  temperature  the  amount  of  damage  by  frost  will  be  greater 
when  the  humidity  is  low  than  when  it  is  high.  Recent  studies  by 
I.  Q.  McBeth,  of  the  Leffingwell  Bancho  at  Whittier,  Calif.,  indicate 
that  under  certain  conditions  citrus  fruits  will  be  damaged  in  a 
shorter  time,  when  Uie  humidity  is  high  than  whrai  it  is  low,  the 
temperature  being  the  same  in  both  instances.  It  was  thought  this 
was  due  to  greater  conductivity  of  moist  air,  the  heat  being  con- 
ducted away  fr<Hn  the  fruit  more  rapidly,  causing  the  temperature 
of  the  fruit  to  fall  more  nearly  at  the  rate  at  whidi  the  temperature 
of  the  air  was  falling. 

However,  in  making  these  investigations  allowance  was  not  made 
for  the  influences  of  radiation  and  the  liberation  of  heat  by  condensa- 
tion. Under  orchard  conditions,  blossoms  and  leaves  exposed  to  the 
sky  lose  thair  heat  rapidly  by  radiation  and  their  temperature  may 
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fall  several  degrees  below  that  of  the  surrounding  air.  The  tem- 
perature of  mature  citrus  fruits  fallsmoreslowlythanthatofthesur- 
rounding  air  but  the  rate  of  fall  follows  more  closely  that  of  the 
outside  air  when  radiation  is  rapid  than  when  it  is  slow.  Growers 
of  citrus  fruits  are  familiar  with  the  fact  that  the  first  fruit  to  be 
damaged  is  that  which  is  exposed  to  the  sky;  fruit  on  the  interior  of 
the  tree  and  screened  from  the  sky  by  leaves  or  branches  often  wiB 
show  no  injury  with  air  temperatures  several  degrees  lower.  Badia- 
tion  goes  on  more  rapidly  when  the  air  is  relatively  dry  than  when 
it  is  moist  and  the  temperature  of  the  fruit  is  likely  to  follow  more 
nearly  that  of  the  surrounding  air  when  the  humidity  is  low. 

On  nights  when  the  humidity  is  high,  considerable  ice  is  de- 
posited on  the  fruit  or  blossoms.  When  this  moisture  condenses  and 
freezes,  some  of  the  latent  heat  liberated  tends  to  retard  the  rate  of 
fall  in  temperature  of  the  fruit.  After  sunrise  the  thawing  of  the 
ice  and  evaporation  of  the  resulting  water  retard  the  thawing  to  a 
slight  extent  and  this  has  a  tendency  to  lessen  the  damage. 

It  is  possible  that  under  actual  orchard  conditions,  these  influences 
which  tend  to  lessen  the  amount  of  damage  on  a  night  with  relatively 
high  humidity  more  than  counteract  the  influence  of  the  increased 
conductivity  of  the  moist  air. 

DECIDUOUS  FRUITS 

Damage  by  frost  to  deciduous  fruits  usually  takes  place  in  the 
spring  when  the  trees  are  in  bud  or  blossom  or  Portly  after  the  fruit 
has  set.  The  stage  of  advancement  is  of  the  greatest  importance  in 
estimating  resistance  to  low  temperature;  the  same  degree  of  frost 
that  causes  little  or  no  damage  to  fruit  in  bud,  may  injure  the  greater 
portion  of  the  crop  two  or  tbree  days  later. 

In  the  case  of  most  deciduous  hiiits,  the  same  temperature  will 
cause  far  more  permanent  damage  after  the  fruit  has  set  than  during 
the  period  when  the  trees  are  in  full  bloom,  and  the  later  the  froet 
after  the  fruit  has  set,  the  greater  is  the  actual  loss.  This  is  due  to 
the  fact  that  there  is  nearly  always  a  great  overproduction  of  bloom 
and  usually  from  60  to  90  per  cent  of  the  blossoms  can  be  killed 
without  materially  reducing  the  final  crop  of  fruit.  This  fact  often 
causes  orchardists  to  overestimate  the  amount  of  damage  to  their 
crops  early  in  the  season.  One  or  two  uninjured  blossoms  in  each 
cluster  are  usually  enough  for  a  good'  crop.  With  some  small  fruits 
and  nuts  a  larger  percentage  of  the  blossoms  must  mature  in  order  to 
obtain  a  full  crop  and  damage  during  full  bloom  is  more  serious. 

Another  point  to  be  considered  is  the  fact  that  the  blossoms  do 
not  all  open  at  once;  there  are  often  unopened  buds  and  small  fruits 
on  the  trees  at  the  same  time.     Even  though  a  heavj  frost  at  thi( 
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stage  may  kill  all  or  most  of  the  more  advanced  blossoms,  there  may 
fitill  be  a  sufficient  number  of  unopened  buds  left  to  insure  a  crop 
of  nearly  normal  size.  However,  fruit  from  late  blooia  is  usually 
undersized  and  of  poor  quality. 

~  In  the  process  of  natural  thinning  the  number  of  fniits  on  the 
trees  is  steadily  and  rapidly  reduced  after  the  period  of  full  bloom 
and  the  loss  of  a  large  percentage  of  the  fruit  retained  on  the  tree 
at  this  time  is  likely  to  reduce  seriously  the  size  of  the  crop  harvested. 

It  is  obvious  from  the  above  that  the  greatest  need  for  protection 
comes  after  the  period  of  full  bloom.  While  a  single  ni^t's  frost 
during  the  period  of  full  bloom  may  not  seriously  reduce  the  size 
of  the  final  crop  of  apples,  peaches,  apricots,  or  pears,  when  the 
amotmt  of  bloom  is  reasonably  heavy,  each  one  of  a  series  of  heavy 
frosts  at  this  period  may  kill  a  certain  portion  of  the  remaining 
uninjured  blossoms,  until  not  enough  sound  blossoms  axe  left  to  make 
a  full  crop.  Where  an  orchard  is  equipped  with  heating  devices 
the  only  safe  policy  is  to  hold  the  temperature  high  enough  at  all 
times  so  that  only  a  few  blossoms  will  be  injured. 

Apples  and  pears  are  often  badly  injured  by  frost  but  remain  on 
the  trees  and  mature.  Such  fruits  are  mis-sbapen  and  more  or  less 
seedless  and  are  not  marketable  as  first  grade.  Frosted  pears  enlarge 
abnormally  near  the  stem  and  lose  their  characteristic  pear  shape, 
while  injured  apples  become  rough  and  thwr  shape  irregular.  In- 
jured fruit  of  this  kind  often  remains  on  the  trees  tmtil  a  month  be- 
fore maturity  and  then  drops. 

The  blackening  of  the  centere  of  blossoms  or  of  small  apples  and 
pears  does  not  necessarily  mean  that  they  will  not  mature,  though  the 
chances  are  greatly  in  favor  of  their  dropping  before  the  end  of  the 
season.  The  injured  tissue  is  often  gradually  absorbed  until  the 
blackening  entirely  disappears. 

Different  varieties  of  the  same  fruit  often  differ  considerably  in 
degree  of  resistance  to  frost  damage  and  when  the  same  critical  tem- 
perature is  given  for  all  varieties,  it  is  applicable  only  in  a  very  gen- 
eral way.  The  best  possible  arrangement  to  be  followed  by  the 
orchardist  who  protects  his  orchard  is  to  keep  in  touch  with  the  loc^ 
county  agricultural  agent  or  horticultural  commissioner  as  the  season 
progresses  and  obtain  opinions  from  him  from  time  to  time  as  to  the 
temperatures  that  will  cause  damage.  These  officials  are  likely  to 
have  had  considerable  experience  in  noting  the  effect  of  low  tem- 
perature in  the  local  district  and  are  also  familiar  with  the  condition 
of  the  fruit  or  blossoms  as  they  have  berai  affected  by  previous 
weather  conditions. 

It  will  pay  the  individual  grower  to  keep  careful  records  of  the 
temperature  in  his  orchard  on  cold  nights,  together  with  notes  on 
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the  effect  on  the  size  of  the  final  crop.  After  a  few  sessons,  he  wiA 
have  collected  enough  data  to  enable  him  to  know  with  considerable 
accuracy  how  low  it  is  safe  to  allow  the  temperature  to  fall  before 
lighting  the  heaters. 

The  following  table  of  critical  temperatures  as  recorded  by  a  well 
exposed  therm<»neter  In  the  orchard  is  meant  to  give  a  general  idea 
of  what  the  blossoms  will  endure  for  a  half  hour  or  less  without 
injory. 

Tempoi-aUiret  endured  bv  Noteomt  for  SO  nUnntes  or  teia. 
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CITRUS  PRUIT& 

Owing  to  the  lateness  of  the  blossoming  period  of  most  varieties 
of  oranges,  the  fruit  has  practically  reached  maturity  before  the 
frost  season  arrives  in  the  subtropical  sections  where  they  are  grown 
commercially.  In  this  case,  therefore,  we  have  to  deal  with  the 
chilling  of  a  relatively  large  bulk  in  comparison  with  decidaoos 
fruit  or  blossoms. 

The  thick  pithy  rind  of  the  orange  is  a  poor  conductor  of  heat 
and  tiie  protection  it  affords  causes  the  temperature  of  the  Interior 
to  fall  much  more  slowly  than  the  temperature  of  the  outsifie  air. 
When  the  air  temperature  is  falling  rapidly  the  interior  of  the 
fruit  may  be"  as  much  as  7°  warmer  than  the  air  surrounding  it, 
and  the  temperature  inside  the  fruit  lags  from  an  hour  to  an  hour 
and  a  half  behind  the  temperature  of  the  air.  As  the  freezing  point 
of  orange  juice  is  about  28°  F.,  the  temperature  inside  the  fruit  wiB 
not  fall  much  below  this  point  until  the  fruit  is  frozen.  (See  fig.  16.) 
It  is  characteristic  of  any  liquid  that  in  the  freezing  process  sufficient 
latent  heat  is  given  off  to  maintain  the  temperature  at  the  freezing 
point  of  the  liquid  until  the  whole  quantity  of  liquid  has  been  frozen. 

Kadiati<m  is  of  great  importance  in  damaging  citrus  fmit  and  the 
fruit  exposed  to  the  sky  is  always  the  first  to  be  frozen.  It  is  prob- 
able that  any  beneficial  effects  that  may  be  obtained  by  covering  an 
orchard  or  tree  are  due  in  a  lai^  degree  to  diminishing  tiie  nte  of 
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radiation  from  the  fruit  so  that  the  fall  in  temperature  inside  the 
fruit  lags  considerably  behind  that  of  the  air. 
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Fia.  16. — B;e  leftdlnga  at  the  temperatorc  Inilde  a  Bl-lncb  matnH  KkTel  orange  on  the 
tree  eiposed  to  Uie  nk]',  iMmpared  with  slmaltaDeous  reodlais  of  the  air  tempeTature 
loBlde  a  standard  tbermometfr  shelter  at  the  same  height  abore  the  gronnd.  Note  that 
the  temperature  Inalde  the  rrnit  did  not  fall  below  28°.  vhlt-h  Is  approximately  the 
treeiing  polut  t>I  the  Juice. 

The  critical  temperature  for  nearly  ripe  oranges  is  most  often 
given  as  26°  F.  to  27°  F.  During  the  winter  of  1918-19,  however, 
two  navel  orange  groves  in  southern  California  experienced  air 
temperatures  on  different  nights  as  shown  in  figure  17. 

Comparative  figures  on  the  amount  of  damage  in  tike  two  groves 
are  given  below : 

CoitvpariKM  of  iamage  to  two  grove*. 


o™»..,. 

Oro™«o.a. 

Poundi.     Percedt. 

PoUDdl. 

Par  cent. 

IWUffS 

Is 

9,315                5 

Cbc*i* 

i! 

Eliminated  (troMO  fruit)' 

)  Tmtt  with  DP  to  IS  per  cent  ot  tissue  15  iwreait  froien  marketed  la  ttiUErada,  whlcb  brought  Irom 
40  to  TO  per  cent  ol  Uw  price  received  for  uiiaBD>e«ed  fruit. 
■  iDcludfls  mlashepen  fnilt.  froien  fruit,  etc.,  tolal  lorn. 
•  More  tbui  It  per  ooit  ol  tluue  15  per  ocot  boua.   This  trult  Is  a  total  loss. 

The  fruit  in  grove  No.  2  was  of  a  much  better  quality  before  the 
first  frost  than  that  in  grove  No.  1,  which  accounts  for  the  large 
amount  of  culls,  not  frozen,  in  grove  No.  1.  If  there  had  been  no 
damage  from  frost  the  amount  of.  fruit  marketed  as  "  extra  choice  " 
and  "  choice  "  would  have  been  much  larger  in  grove  No.  2  than  in 
grove  No.  1. 

Green  oranges  are  injured  at  considerably  higher  temperatures, 
their  critical  temperature  being  between  28°  F.  and  29"  F.     ■-■' 
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Small  green  lemons  are  injured  when  the  temperature  remains  at 
29°  F.  for  some  time.  Eipe  lemons  are  damaged  at  27°  F.  Lemon 
blossoms  are  killed  at  about  30°  F. 

METEOROLOGICAL  INSTRUMENTS  AND  EXPOSURES 

It  has  been  stated  that  substances  vben  exposed  to  a  clear  sky, 
steadily  lose  heat  by  radiation.    N^ot  only  does  the  rate  at  which  ta- 
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diation  takes  place  vary  greatly  od  different  nights^  but  every  in- 
dividual substance  has  its  own  rate  at  which  it  radiates  heat  There- 
fore, under  conditions  favorable  for  radiation,  a  thermometer  of 
dark  metal  would  show  a  lower  temperature  than  one  of  mercury 
inclosed  in  glass. 
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The  only  method  whereby  temperature  measurements  which  are  at 
all  comparable  can  be  secured  is  to  obtain,  not  the  t^nperature  of 
the  thermometer  under  radiation  conditions,  but  as  nearly  as  pos- 
sible the  temperature  of  the  free  air  surrouiuling  the  b' 
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We  have  seen  that  a  relatively  large  amount  of  heat  is  required  to 
change  liquid  water  to  water  rapor.  Evaporation  is  going  on  at  all 
times,  even  "when  the  air  is  saturated,  although  when  saturation  has 
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Fio.  IT.—ContlLuuuB  rit-ordu  of  the  nir  tcinpernlute  Inside  stnoclnril  Instrument  Bheltem 
in  the  two  oraoRP  grovai  tor  which  Ihe  lomiiiirBlIve  yli'ldn  are  given  aliore.  Tli<' 
emve  at  station  C  was  not  protected.     The  grovo  at  station  II  ms  pnrttnll]'  protected 

no  hpsterd  and  tbr  H'iiipi>ra(ure  was  prolMbly  eoniewhat  higher  In  the  rows  oontalnlni; 

n  short  time,  without  any  permanent  Injury  to  the  (rult.     As  the  weather  had  U-^en 

rralt  weri'  considerably  more  realstunc  to  cold  than  usual. 

been  readied,  the  condensation  of  vapor  balances  thu  evaporation. 
Evaporation  also  takes  place  directly  from  ice.  When  a  lliennonictcr 
is  covered  with  a  film  of  water  or  ice,  or  contains  frost  on  the  bulb. 
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the  evaporation  that  is  taking  place  ahsorbs  heat  from  the  Hber- 
mometer  and  cools  it  to  below  the  temperatuiB  of  the  air.  The 
amount  of  cooling  depends  on  the  amount  of  moisture  in  the  Kir 
and  on  the  rate  at  which  the  air  is  moving  past  the  thermometer. 

It  is  plain  that  if  a  thermometer  is  to  register  the  temperature  of 
the  air,  it  must  be  sheltered  from  the  sky  and  from  direct  sunlight, 

and  also  must  be  ex- 
posed in  such  a  way 
that  liioisture  from 
any  source  is  not 
likely  to  gather  on  it. 
Free  circulation  of 
the  air  is  also  an  im- 
portant requirement 
for  a  satisfactory 
thermometer  e  x  p  o- 
sure.  If  a  shelter 
offers  much  obstruc- 
tion to  air  circulation 
the  air  inside  the 
shelter  may  ccfel  at  a 
slower  or  faster  rate 
than  the  outside  air 
and  the  thermometer 
in  the  shelter  will 
then  fail  to  indicate 
the  true  temperature 
of  the  outside  air.  It 
is  essential,  therefore, 
that  a  thermometer 
shelter  allow  as  free 
a  circulation  of  the 
air  as  possible  with- 
out sacrificing  the  ele- 

ments    of    protection 

Tlg.  18.— StnDdard  t.vpc  ot  iDBtruniont  aheller  used  by  the  i-    .^  i 

Weather  Bureau.  The  shelter  ia  alwaja  placed  M  that  from  SUUllght  and 
tbp  door  ofitaa  toward  the  north  so  that  the  bud  can  not  liguid  Or  frOZen  mois- 
shlnp  directly  on  thp  InBtramonta  when  the  door  la  open.         ^  ,         i        , 

ture.  The  standard 
Weather  Bureau  shelter  has  a  double  roof  to  prevent  undue 
warming  of  the  inside  air  by  the  sun's  rays,  and  the  bottom  is 
as  open  as  possible.  The  sides  are  louvred,  the  openings  being  as 
wide  as  possible  without  allowing  the  direct  sunlight  to  reach  the 
interior.     {See  fig.  18.) 

All  thermometers  used  in  determining  temperatures  in  orchards 
should  be  exposed  with  the  foregoing  principles  in  mind.     A  simple 
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but  fairly  satisfactory  method  of  sheltering  a  thermometer  which  is 
used  only  at  ni^t  is  to  place  a  large  thin  Sat  board  horizontally 
directly  above  it.  The  thermometer  should  be  placed  close  up  under 
the  board  so  as  to  cut  off  as  much  of  the  sky  as  possible, 

In  reading  a  thermometer  on  a  cold  night,  care  should  be  taken  not 
to  breathe  directly  on  it.    Whenever  possible,  an  electric  flash-light 


the  highest  and 


should  be  used  in  making  readings.  When  matches  or  candles  are 
used  to  illuminate  the  thermometer,  the  temperature  may  be  raised 
a  degree  or  more  before  the  reading  can  be  made,  which  may  in  some 
cases  results  in  loss  of  fruit  through  not  lighting  the  heaters  in  time. 
Every  orchardist  who  has  frost-fighting  equipment  should  have  at 
least  one  accurate  dependable  thermometer  to  be  placed  in  the  coldest 
part  of  the  orchard,  preferably  one  which  will  register  the  minimum 
temperature.  (See  fig.  19.)  Cheaper  thermometers  can  be  scat- 
tered throughout  the  remainder  of  the  orchar4.  These  should  be 
carefully  compared  with  the  standard  thermometer  at  least  once  each 
year  and  inaccuracies  noted.  Those  which  are  found  to  be  in  error 
more  than  one  degree  near  the  freezing  point  should  be  discarded. 
Cards  showing  the  corrections  to  be  applied  at  different  points  on  the 


l^ 
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scale  to  make  the 
[■eadings  agree  witli 
the  tjtandard  should 
be  attached  along- 
sule  all  thermome- 
ters which  are  not 
strictly  accurate. 


ric.SO.— »liiigi»iy' 


taiit  influence  of  the  water  v 

l>here  on  the  amount  of  fall  in 

the  night.    A  knowledge  of  tl 

hire  in  the  atmosphere  is  therefore  of  considerable 

value  to  the  orchardist. 

The  temperature  of  the  dew  point  is  a  dii-ect 
index  to  the  iimouut  of  water  vapor  in  the  atmos- 
phere and  also  indicates  the  point  at  which  dew 
or  frost  will  begin  to  form  as  the  temperatun; 
falls. 

The  simplest  instrument  for  accurately  deter- 
mining the  tempeniturp  of  the  dew  point  is  the 
sling  psychrometer.  (See  fig.  20.)  TTus  consists 
of  two  ordinary  thermometers  mounted  side  by 
side  on  an  aluminum  strip  and  provided  with  a 
handle  for  wlmling.  The  bulh  of  the  lower  ther- 
mometer is  covered  ^ith  thin  muslin.  ^Vh(al  nn 
observation  is  to  lie  made,  the  muslin  is  thor- 
oughly moistened  in  clean  water  and  the  instru- 
ment is  whirled  rapidly  for  a  short  time.  Imme- 
diately after  the  whirling  is  discontinued  both 
thermometore  are  ivad  as  quickly  as  possible,  the 
wet-bulb  thermometer  first.  These  readings  nre 
Icrpt  in  mind  or  noted  on  paper  and  the  psychrome- 
ter is  immediately  whirled  again  and  more  read- 
ings are  tiiken.  This  is  repeated  several  times, 
until  two  readings  of  the  wet-bulb  thermometer 
agree  closely  or  until  the  wet-bulb  tempenituiw 
begins  to  rise.     In  other  words,  it  is  desiretl  to 
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obtain  readings  of  the  two  thermometers  after  tlie  wet-bulb  ther- 
mometer has  reached  its  maximiun  depression. 

If  the  wet-bulb  temperature  falls  to  32°  F.  and  remains  at  tliat 
point,  the  whirling  should  be  continued  for  some  time  later,  even 


though  two  or  three  successive  whirlings  fail  to  cause  it  to  read  lower.  ■ 
IVhen  the  water  in  the  muslin  begins  to  freeze,  sufficient  latent  heat 
is  Jiberated  to  keep  the  temperature  at  32°  until  all  the  water  on 


Fio.  22. — Short-sluck  ull  heaters  loplacc  Id  ub  urange  grove, 

the  thermometer  bulb  is  frozen.     After  tliis  oct-ui-s,  the  evaporation 

from  the  ice  may  cause  the  wet-bulb  theimometer  to  read  below  32°, 

Aft«r  the  final  readings  have  been  made  the  wet-bulb  temperature 

js  subtracted  from  tlit^  diy-biilb  teniperatiiie  and  tlie  temperature  of 
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the  dew  point  is  found  by  referring  to  special  tables,  usually  fur- 
nished with  the  psychrometfir. 
The  psycbrometer  should  be  whided  and  read  in  the  shade. 


Pin.  23.— A  c 


Considerable  heat  is  required  to  evaporate  water,  and  the  heat 
removed  from  the  bulb  of  the  wet  thermometer  for  this  purpose 
causes  its  temperature  to  fall.    The  less  moisture  already  in  the  at- 


I''io,  'U. — FroEpD  DrBDgt'H  dumped  Id  IcmoD  giave  to  be  plowed  noder  for  (ertutxer. 
Very  llltle  froioti  fruit  is  used  In  thlR  war.  bb  moat  growers  believe  ttm  much  «cid  !■ 
added  to  the  soil. 

mosphere  the  more  rapidly  the  evaporation  goes  on  and  the  lower  is 
the  temperature  of  the  wet  bulb.  AVhen  the  atmosphere  is  saturated 
the  readings  of  the  dry  and  wet  bulb  thermometers  are  the  same, 

o  ^■""^' 
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THE  ACUTE  PAIN  produced  by  the  insertion  of 
the  proboscis  of  the  stable  fly  brings  to  any  man 
a  sudden  realization  that  this  biting  insect  is  point- 
edly different  from  the  house  fly  or  typhoid  fly, 
although  hitherto  his  opinion  had  been  that  the  two 
were  identicaL 

At  times  this  fly  becomes  excessively  abundant  and 
occasions  heavy  losses  among  nearly  all  classes  of 
live  stock.  Year  in  and  year  out  it  is  a  source  of 
great  annoyance,  especially  to  horses  and  cattle,  and 
is  an  all-too-common  and  persistent  pest 

The  adult  stable  fly  resembles  the  house  fly,  but  is 
slightly  broader  and  feeds  principally  on  the  blood 
of  animals,  which  it  draws  with  its  long,  piercing 
mouth  parts.  It  breeds  in  accumulations  of  various 
kinds  of  vegetable  matter  and  also  in  manure,  espe- 
cially wbeo  the  latter  is  mixed  with  straw.  When 
straw  stacks  become  wet  soon  after  thrashing  the 
flies  breed  in  'the  decaying  straw,  and  it  is  this  set  of 
conditions  which  produces  the  severe  outbreaks. 

Spraying  animals  with  repellents  is  not  very  satis- 
factory, but  the  numbers  of  stable  flies  can  be  kept 
down  by  caring  properly  for  stable  refuse  and  by 
stacking  or  otherwise  disposing  of  straw  as  described 
in  subsequent  pages  of  this  bulletin. 
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THE  STABLE  aT:  HOW  TO  PREVENT  ITS  ANNOYANCE  AND 

rrs  LOSSES  to  live  stock. 


By  F.  C.  Bianopp, 
EntomologUl,  Invettigationt  of  IntertK  Affeetinff  Health  of  Animals. 


A  toniKDtInK  and  Injurious  p«st — 

The   common   namefl   ot   tbe   Insect 

■Qd  bow  II  majr  be  rpcoenlsed.- 

DIstrlbutloD    SDd    abnndnacf 

Cbaractrr  of  Injur;  and  Iobbh 

Snmmarr  of  life  histor; 

Derelopment    and    hsblts 

Breeding   pistes 

HsblCs  of  the  odult- 

Reproduction 

'-^ngtb  of  lite  o(  tbe  adnlt..- 
Tbe  Ibtts  and  Its  bsblts...     _ 

Ufa  cycle-- 

Hibernation 


AgricnltunU  practices  in  relation  to 
fly    abundance 

Natural   control 

Climatic    effect _ 

Predator;  enemlea 

PBrasit«a _ 

Artiadal    control 

ProtectloQ    of    live    stock    f?<i..i 

Trapping  tbe  Bies 

t>eitnictloD  of  Immature  stnee" 
and  prcTeniloti  of  breeding 


A  TORMENTING  AND  INJURIOUS  PEST. 

T^HE  stable  fly,'  or  stock  fly,  is  one  of  the  most  important  sources 
J-  of  atmoyance  to  live  stock  throughout  the  United  States. 
When  present  in  small  numbers  it  has  no  apparent  injurious  effect, 
but  on  frequent  occasions  conditions  arise  which  permit  its  de- 
velopment in  enormous  niunbers,  and  at  such  times  the  injury  to 
al]  classes  of  live  stock  becomes  marked. 

In  addition  to  being  a  source  of  annoyance  to  domestic  animals, 
the  stable  fly,  when  present  in  large  numbers,  has  a  deleterious  ef- 
fect upon  them  owing  to  the  quantity  of  blood  drawn,  and  animals 
not  infrequently  are  so  reduced  in  vitality  as  to  permit  certain 
diseases  to  become  acute  and  cause  their  death.  In  Africa  and 
other  parts  of  the  world  this  fly  is  capable  of  transmitting  certain 
serious  maladies  of  horses  and  camels.  In  our  country  it  probably 
p]ays  a  part  in  the  dissemination  of  anthrax,  and  recent  investiga- 
tions indicate  that  the  disease  of  horses  known  as  swamp  fever  or 
infectious  anemia  is  carried  by  it.  Work  thus  far  conducted  indi- 
cates that  the  fly  acts  solely  as  a  mechanical  carrier,  passing  these 
diseases  directly  from  one  animal  to  another  in  biting. 


'  Enonn  sdenliacsllj  o 
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In  addition  to  its  role  as  a  live-stock  pest,  the  stable  fly  is  im- 
portant as  an  annoyer  of  man  and  there  is  some  indication  that  it 
is  concerned,  in  part  at  least,  with  the  transmission  of  certain 
diseases  of  man,  most  notable  of  which  is  infantile  paralysis. 

THE  COMMON  NAMES  OF  THE  INSECT  AND  HOW  IT 
MAY  BE  KECOGNIZED. 

"  Stable  fly "  is  not  entirely  satisfactory  as  a  comintm  name  for 
this  pest,  as  it  is  frequently  abundant  in  open  fields  and  along  road- 
ways and  is  not  tinconunonly  encountered  about  the  house.  Xever- 
thdess  it  is  found  about  stables  more  frequently  than  anywhere 
else.  In  certain  localities  such  names  as  the  "  stable  fly,"  **  wild 
fly,"  "  straw  fly,"  and  "  biting  house  fly  "  are  applied  to  it. 

As  the  last  name  suggests,  this  insect  is  fre«iuently  confused  wiUi 
the  house  fly^  The  common  house  fly  is  not  capable  of  biting,  its 
mouth  parts  being  soft  and  broad  on  the  tip.  On  the  other  hand,  the 
stable  fly  has  mouth  parts  well  fitted  for  piercing  the  skin  of  ani- 
mals and  sucking  blood.  The  presence  of  such  biting  mouth  parts, 
therefore,  distinguishes  it  at  once  from  the  house  fly.  The  tip  of 
the  beak  can  be  seen  protruding  from  beneath  the  front  of  the  head 
whm  the  fly  is  at  rest  (see  figs.  1  and  5).  The  insect  is  usually 
slightly  larger  than  the  house  By  and  more  robust.  It  usually  allots 
upon  an  animal  with  the  head  directly  upward,  while  another  insect 
sometimes  confused  with  it,  the  horn  fly,*  rests  with  its  head  down- 
ward, and  the  house  fly  may  assume  various  portions  and  moves  much 
more  frequently.  The  horn  fly  is  much  analler  than  the  stable  fly, 
the  wings  are  widely  spread  at  the  tips,  and  it  is  usually  present  on 
cattle  only,  where  it  occurs  in  small  swarms,  moving  from  one  part 
of  the  animal  to  another  when  disturbed. 

DISTRIBUTION  AND  ABUNDANCE. 

The  stable  fly  is  very  widely  distributed  throughout  the  world.  In 
fact  it  seems  to  have  foUowed  man  and  his  domestic  animals  to  all 
quarters  of  the  globe.  It  becomes  more  abundant,  however,  in  the 
temperate  regions,  such  as  the  United  States  and  Argentina.  In  the 
United  States  it  is  to  be  found  everywhere,  but  within  the  confines 
of  this  country  its  abundance  varies  considerably. 

Serious  annoyance  to  live  stock  is  most  commim  in  the  Central 
States  from  Texas  to  Canada,  where  grain  is  grown  extmsively.  Re- 
ports indicate  that  it  may  be  important  occasionally  in  various  other 
sections  and  is  a  more  or  less  persistent  pest  in  all  irrigated  regions. 

From  time  to  time  exceedingly  severe  outbreaks  of  this  insect  occur. 
One  of  the  worst  in  recent  years  took  place  in  1912.    Injury  in  noith- 
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em  Texas  and  in  Oklah<Hna  during  the  late  summer  and  early  fall  of 
that  year  ivas  unprecedented-  The  pest  was  abnormally  numerous 
throughout  the  entire  grain  belt,  including  the  southern  portions  of 
central  Canada.  Since  1912  the  insect  has  appeared  in  great  numbers 
on  two  or  three  occasions,  but  these  outbreaks  have  been  more  or  less 
local. 

This  fly  appears  not  infrequently  on  warm  days  during  winter  and 
early  spring  in  the  Southern  States,  but  seldom  does  it  become  suf- 
ficiently abundant  in  any  part  of  this  country  to  cause  annoyance 
before  early  summer.  It  nearly  always  increases  in  abundance  and 
injury  is  most  acute  during  August  and  September. 

CHARACTER  OP  INJURY  AND  LOSSES. 

Practically  all  warm-blooded  aninmls  are  attacked  by  the  stable 
fly,  but  some  dcnnestic  species  are  much  freer  from  injury  than  others. 
This  is  due  largely  to  protection  afforded  by  the  hair  of  the  host  or 
by  some  of  its  habits.  Mules,  horses,  cattle,  hogs,  dogs,  cats,  sheep, 
and  goats  are  subject  to  attack  in  about  the  order  named.  The 
worriment  caused  to  individual  animals  varies  greatly  with  their 
temperament. 

As  has  been  indicated,  this  fly  is  of  importance  in  a  number  of 
ways.  There  is  little  doubt  that  it  is  a  pot^t  factor  in  disease  trans- 
missiMi,  although  actual  proof  of  this  has  been  secured  in  the  case  of 
a  few  diseases  only. 

Afflde  from  conveying  disease,  this  insect  is  of  much  importance  on 
account  of  the  worry  produced  by  its  bites.  During  severe  outbreaks 
this  is  probably  the  most  important  cause  of  losses.  In  periods  of 
great  abundance  all  lire  stock  are  compelled  to  keep  up  a  constant 
fight  against  flies  from  early  moniing  until  dark.  At  such  tunes  the 
flies  are  present  not  only  around  bams  but  in  towns,  cities,  and  open 
fields.  Animals  which  are  being  worked  in  fields  or  on  the  streets 
and  those  kept  in  stables  suffer  alike.  During  the  severe  outbreak 
of  1012  many  horses  and  cattle  became  so  weak  that  they  gave  up  the 
fight  against  the  pest  and  the  flies  swarmed  over  them  in  countless 
numbers.  In  a  few  cases,  where  the  animals  were  not  promptly  pro- 
tected from  attack,  they  succumbed  in  a  short  time. 

The  loss  of  blood  during  severe  outbreaks  is  an  imjiortant  con- 
sideration. When  fully  engoi^ged  the  abdomen  of  the  fly  is  greatly 
distended,  and  it  has  been  found  that  the  blood  extracted  at  one  feed- 
ing is  soon  digested  and  the  fly  is  ready  for  another  meal.  Thus 
animals  continually  exposed  must  serve  to  engorge  thousands  of  indi- 
viduals each  day,  each  of  the  flies  ingesting  several  drops  of  blood 
during  a  meal. 
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In  tile  portion  of  the  United  States  where  Texas  fever  occurs,  in 
addition  to  the  live  stock  actually  killed  by  worriment  and  toss  of 
blood,  a  considerable  number  of  cattle  are  lost  from  Texas  fever.  In 
most  of  these  animals,  although  the  disease  organisms  are  latent  in 
the  blood,  no  apparent  injury  would  result  under  conditions  favorable 
to  live  stock.  T!^nder  the  strain  of  continually  fighting  the  flies  and 
with  the  weakened  condition  brought  about  by  the  loss  of  blood,  how- 
ever, an  acute  form  of  Texas  fever  is  induced.  When  animals  begin 
to  suffer  from  the  fever  they  are  less  energetic  in  fightiDg  the  flies  and 
consequently  become  the  more  ready  victims.  During  the  outbreak  in 
1912  acute  Texas  fever  was  certainly  produced  as  a  result  of  fly  attack. 
Owing  to  the  continual  biting  of  the  insect  the  fever  could  not  be 
reduced  in  many  cases  and  the  animals  speedily  died. 

During  severe  outbreaks  the  milk  supply  in  fly-infested  zones  is 
much  reduced.  In  the  1912  outbreak  many  dairymen  found  that 
their  output  of  milk  was  reduced  from  40  to  60  per  cent,  and  that  in 
some  cases  cows  were  completely  dried.  For  several  months  after 
the  pest  had  abated,  the  effects  of  the  outbreak  were  apparent  in  the 
reduced  milk  production.  Even  in  cows  which  freshened  several 
months  after  the  pest  had  abated,  the  effect  on  milk  yield  was  said 
to  be  apparent. 

During  1912  all  animals  in  the  fly  zone  were  greatly  reduced  in 
flesh.  In  many  cases  cattle  which  had  been  fat  enough  for  market 
were  so  mucli  reduced  that  they  could  not  be  sold.  Horses  and  mules 
in  many  cases  lost  from  10  to  15  per  cent  in  weight  during  the  out- 
break. Some  dairy  herds  which  were  usually  shown  at  the  State 
fairs  suffered  such  marked  injury  that  they  were  not  fit  for  exhibit. 

In  many  cases  the  joints  of  both  horses  and  cattle  became  so 
swollen  and  stiff,  from  standing  in  water  where  they  sought  protec- 
tion from  flies,  that  they  could  scarcely  walk.  The  incessant  stamp- 
ing of  the  animals  also  had  the  effect  of  injuring  the  feet  and  joints. 
A  number  of  liverymen  found  it  necessary  to  discontinue  making 
drives  into  the  country,  and  some  of  their  animals  were  completely 
disabled  for  regulai'  work. 

Another  source  of  loss  to  farmers  was  their  inability  to  proceed 
with  their  usual  farm  plowing  and  other  operations  at  the  proper 
time.  In  many  sections  the  flies  were  so  bad  on  the  horses  that  they 
could  not  stand  both  the  work  and  flies.  Some  men  resorted  to  night 
work  as  a  means  of  escaping  the  attack,  but  this  was  too  severe  for 
the  teams,  as  the  flies  allowed  them  no  rest  during  the  day.  Kumer- 
OUM  instances  of  horses  becoming  frantic  from  irritation  were  re- 
corded ;  those  often  resulted  in  runaways  and  consequent  destruction. 
Animals  which  were  not  being  worked  sometimes  received  injuries 
from  running  into  barbed  wire  fences  in  endeavoring  to  escape  the 
flies. 
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The  total  loss  due  to  the  outbreak  in  1912  is  difficult  to  estimate. 
It  is  believed  that  in  northern  Texas  over  300  head  of  cattle,  mules, 
and  horses  were  killed  directly  or  indirectly  as  the  result  of  the  fly 
attack.  The  actual  death  loss  may  bo  conservatively  placed  at 
$15,000.  Tlie  loss  due  to  the  reduction  in  milk  supply  may  be  rea- 
sonably placed  at  $10,000,  and  other  losses  far  surpass  these  two 
items.  Moreover,  these  were  the  losso's 
experienced  only  in  the  few  counties  in 
northern  Texas  where  the  fly  was  most 
abundant  and  do  not  include  the  more  or 
less  serious  injury  sustained  in  practi- 
cally the  entire  grain  belt. 


SUMMARY  OF  LIFE  HISTORY. 


Like  all  other  flies,  tbi»  species  has  four  stages  in  its  life  history, 
namely,  the  egg,  larva,  pupa,  and  adult. 

The  egg. — The  eggs  of  this  fly  are  elongate  ovoid  and  of  a  creamy 

white  color.    They  are  about  one  twenty-fifth  of  an  inch  in  lengtli 

and  under  a  magnifying  glass  show  a  distinct  furrow  along  one 

^  side.  When  placed  on  any  moist  substance  they  hatch 

A  in  from  1  to  3  days  after  being  deposited.    In  hatch- 

jR  ing  a  small  slit  is  made  around  one  end  of  the 

I    1  groove,  and  the  minute  maggot  crawls  ouL   Figure  1 

shows  four  eggs  on  a  piece  of  straw ;  the  two  at  the 

right  have  hatched. 

The  larva,  or  maggot. — When  first  hatched  the 

larvsc,  or  maggots,  are  about  one-twelfth  of  an  inch 

in  length  and,  being  translucent,  are  not  easily  seen 

with  the  naked  eye.    Development  takes  place  fairly 

■  J  rapidly  when  the  proper  food  conditions  are  avail- 

i'-,  able,  and  the  growth  is  completed  within  11  to  30 

m0  or  more  days.    AVhen  full  grown  the  larvte  (fig.  2) 

Via.  2.— The  aiabie    *''6  P^'^  jellow  or  nearly  white  and  about  four- 

fly;    Larra,    or     fifths  of  an  inch  in  length.    Tliey  have  the  typical 

^^upd.    "^  '     shape  and  action  of  most  maggots  of  this  group  of 

flies.    The  hind  end  is  large  and  the  body  tapers  to 

the  head.    The  larva  moves  rapidly  by  means  of  minute  projections 

on  the  edge  of  each  segment  along  its  under  side.     When  exposed 

to  the  light  it  quickly  disappears  in  the  straw  or  other  matter  in 

which  it  is  breeding. 

The  pupa. — ^\VTien  the  larvse  are  full  grown  they  shorten  and  be- 
come thicker,  and  the  skin  contracts  and  hardens  to  form  the  case  in 
which   the   transformation    to   the   adult   is   to   take   place.     This 
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jxiparhiin,  or  pupal  case  (fig,  3),  is  rather  soft  and  yellowish  at  fii'st 
but  soon  becomes  harder  and  changes  to  reddish  brown.  It  is 
elongate  oval,  slightly  thicker  toward  the  head  end,  and  from  one- 
sixth  to  one-fourth  of  an  inch  in  length.  During  this  stage  the 
_  insect  is  completely  dormant,  the  transformation 

from  maggot  to  adult  fly  going  od  within  the 
.puparium.  This  resting  stage  requires  from  6  to  20 
days,  or  in  cool  weather  considerably  longer. 

The  adult. — When  the  fly  has  completed  its  de- 
velopment within  the  puparium  it  pushes  its  head 
against  the  end  until  the  shell  splits  open.     Then 
it  crawls  out  as  an  adult  fly,  but  so  different  from 
the  fly  ordinarily  seen  that  one  would  scarcely  rec- 
ognize it.    the  color  is  pale  and  the  head  bulges  out 
Hy:        Pupa,    i"  front  between  the  eyes.    At  this  time  the  wings 
J"**"'    *"■    are  only  small  wrinkled  sacs.    In  a  few  minutes  air 
is  forced  into  the  wings,  and  they  unfold  slowly, 
the  fly  becomes  gradually  darker  in  color,  and   its  body  becomes 
harder.      Up  to   this  time   the  beak   is  not   visible,  as   it   is   bent   ' 
downward  between  the  legs.    Soon  it  becomes  almost  black  and  is 
brought  forward   in   its  natural 
position  so  that  the  tip  may  be 
seen    from    above.     When    com- 
pletely dried  out  the  adults  show 
four  rather  distinct,  dark,  longi- 
tudinal markingtj  on  the  thorax, 
as  well  as  several  dark  spots  on 
the  alxlomen.     The  male  usually 
is  slightly  smaller  than  the  female, 
the  body  of  which  measures  from 
one-fourth  to  five-sixteenths  of  an 
inch  in  length.    The  adult,  as  seen 
from  above,  is  shown  in  figure  4, 
and  a  side  view  of  a  female  speci- 
men engorged  with  blood  is  shown    „      ,     „.        ...        ,  ,  ~ 

'^     °  Fig.  4.— The  stable  fly  :  .\dull  aa  seen  frmi 

in  ngure  J,  above.     Greatly  enlargt^. 

DEVELOPMENT  AND  HABITS. 

BRBBDINa  PLACES, 

Horse  manure  has  been  considered  the  normal  breeding  medium 
for  this  pest.  Investigations  made  during  the  outbreak  in  1912 
showed  clearly,  however,  that  the  vast  majority  of  the  flies  bred  out 
in  straw  stacks,  and  investigations  made  around  stables  and  bams 
indicate  that  while  the  fly  breeds  in  pure  horse  manure  it  favors  a 
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mixture  of  this  substance  with  straw.  The  fly  was  found  to  be  breed- 
ing in  much  greater  abuDdauce  in  oat  straw  than  in  wheat  straw. 
This  appeared  to  be  due  to  the  softer  stems  and  the  greater  amount 
of  leaTes  in  the  oat  straw,  irhich  furnished  better  food  and  allowed 
the  stacks  to  become  more  compact.  Rice  straw  was  found  to  fur- 
nish suitable  breeding  conditions,  and  there  is  little  doubt  that  barley 
and  rye  often  serve  as  food  for  the  immature  stages. 

It  has  been  found  by  Prof.  Iches  to  breed  in  Argentina  in  great 
numbers  in  the  debris  left  after  thrashing  flaz.  A  careful  examina- 
tion of  portions  of  alfalfa  stacks  which  were  moist  and  readily  ac- 
cessible to  numbers  of  flies  showed  that  they  were  not  infested,  nor 
were  accumulations  of  weeds  and  bunches  of  grass  in  open  fields. 
The  insect  occasionally  may  breed  in  broken-up  masses  of  hay  or 
dead  grass,  especially  when  these  are  permeated  with  liquids  from 
manure,  and  corn  husks  in  feeding  pens  have  been  found  to  harbor 
the  maggots. 

The  manure  piles  commonly 
found  near  stables  where  horses 
are  kept  furnish  suitable  breed- 
ing conditions.  This  is  especially 
true  in  the  early  spring,  when  the 
warmth  of  the  manure  appears 
to  be  very  attractive  to  the  flies 
for  egg  laying.    Cow-lot  manure 

which  has  become  broken  up,  es-  fiq,  C— The  mabte  Oy :  Adult  female,  IHe 
pecially  when  mixed  with  wast©  ^^™-  en8org«l  wlUi  Wood.     Creatty  en- 

feed,  is  utilized  as  a  breeding 

place ;  and  so  is  ensilage,  particularly  when  mixed  with  straw,  as  is 
often  the  case  when  the  bottom  of  a  silo  is  cleaned  out.  Experimen- 
tally, a  few  specimens  have  been  reared  from  pure  cow  manure,  but 
this  substance  seems  to  be  unattractive  to  the  adult  and  not  favorable 
for  the  breeding  of  the  larvte  on  account  of  its  very  compact  texture. 

The  stable  fly  has  never  been  found  breeding  in  human  excrement 
and  does  not  frequent  maTodorous  places,  which  are  so  attractive  to 
the  house  fly;  hence  it  is  much  less  likely  to  carry  typhoid  and  other 
germs  which  may  be  found  in  such  places. 

This  insect  develops  somewliat  more  slowly  tlian  the  house  fly,  and 
it  is  therefore  more  essential,  in  order  that  it  may  breed  successfully, 
that  the  eggs  be  deposited  in  rather  large  accumulations  of  material. 
The  larvsB  are  sensitive  to  drought  and  soon  succumb  if  the  material 
in.  which  they  are  developing  is  not  kept  rather  moist. 

HABITS  OP  THE  ADULT. 
Both  the  male  and  female  of  this  species  feed  on  the  blood  of  ani- 
mals.   They  appear  to  discover  their  host  mainly  by  sight  and  usu- 
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ally,  especially  on  cattle,  pass  quickly  to  the  lower  portion  of  the 
legs,  particularly  on  the  outside,  where  the  hair  is  somewhat  shorter 
than  on  other  parts  of  the  animal  and  where  they  are  less  likely  to 
be  struck  by  the  tail  of  the  host.  When  the  flies  are  very  abundant 
their  attack  is  by  no  means  confined  to  the  legs,  as  both  cattle  and 
horses  have  been  seen  practically  covered  with  flies  on  all  parts  of  the 
body.  They  seldom  remain  on  the  host  long  without  inserting  the 
beak.  Before  blood  is  extracted  they  are  easily  disturbed  and  often 
move  about  several  times  before  settling  down  for  final  engorge- 
ment. After  the  beak  is  well  inserted  and  the  blood  begins  to  flow 
they  usually  become  engorged  in  from  two  to  five  minutes-  The  in- 
sertion of  the  beak  is  accompanied  by  a  rather  severe,  sharp  pain. 
This  accounts  for  much  of  the  worriment  caused  to  the  host.  After 
blood  extraction  has  begun  little  or  no  pain  is  felt.  During  feeding 
the  abdomen  becomes  greatly  distended  (see  fig.  5)  and  often  of  a 
distinctly  reddish  color.  When  satisfied  the  fly  withdraws  its  beak 
and  flies  rather  sluggishly  to  some  near-by  object,  where  it  rests 
while  digesting  its  meal.  When  the  proboscis  is  withdrawn  a  drop 
of  blood  usually  exudes  from  the  wound.  Numerous  small  flies  have 
been  seen  to  frequent  tlie  blood  which  exudes  in  this  way,  and  it  is 
not  improbable  that  the  screw-worm  fly '  may  deposit  its  eggs  on 
these  spots  and  thus  cause  infestation  of  the  host  with  these  maggots. 

During  warm  weather  the  blood  is  digested  rapidly  and  the  flies 
may  feed  again  the  same  day.  When  the  weather  is  cooler  they 
usually  require  about  a  day  for  the  digestion  of  the  blood.  After 
partaking  of  a  meal  the  flies,  during  hot  weather,  ordinarily  alight 
on  the  walls  of  buildings  or  cm  foliage  of  plants  in  shady  situations. 
When  the  temperature  is  lower  they  remain  in  the  sunlight,  but  id 
all  cases  they  tend  to  avoid  strong  wind. 

Adults  frequently  follow  for  considerable  distances  teams  travers- 
ing roads  and  finally,  when  engorged,  settle  on  near-by  objects. 
Other  teams  which  pass  along  the  same  highways  are  thus  fre- 
quently attacked  by  flies  which  have  completed  the  digestion  of  their 
previous  meal,  and  this  has  given  rise  to  the  idea  that  the  flies  are 
breeding  in  weeds,  grass,  and  hedges  along  the  highways.  This  is 
also  a  means  by  which  the  flies  invade  territory  beyond  that  in 
which  they  develop.  Adults  have  been  observed  to  travel  many  miles 
in  the  passenger  coaches  of  railways.  Few  individuals  are  carried  in 
■  this  way,  but  doubtless  the  spread  of  the  species  is  aided  and,  what  is 
more  important,  diseases  might  be  spread  in  this  way  by  infected 
flies. 

Feeding  may  take  place  a  number  of  times.  Experimentally  indi- 
vidual flies  have  been  induced  to  engorge  as  many  as  14  times.    Flies 
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have  been  observed  to  partake  of  water  and  to  feed  to  some  extent 
on  succulent  fruit.  They  feed  commonly  on  the  moisture  on  fresh 
manure  and  on  rotting  straw.  Although  man  is  bitten  by  these  flies 
occasionally,  horses  and  cattle  seem  to  be  preferred  as  hosts. 

REPRODUCTION. 

Mating  of  the  flies  takes  place  while  they  are  not  on  hosts,  and 
egg  laying  soon  follows,  provided  the  flies  have  fed  a  sufficient  num- 
ber of  times.  It  seems  that  at  least  three  feedings  on  blood  are 
necessary  for  the  production  of  eggs.  After  the  third  meal  is  di- 
gested the  flies  seek  suitable  places  for  oviposition.  When  the 
weather  is  cool  additional  feedings  are  often  necessary  before  eggs 
are  prodnced.  The  adults  appear  to  have  a  keen  sense  of  smell  and 
are  able  to  detect  moist  straw  and  suitable  manure  very  quickly. 
This  is  especially  noticeable  when  a  straw  stack  which  is  dry  on 
the  outside  is  opened  up  so  as  to  expose  the  moist  and  rotting 
interior. 

Very  soon  after  a  stack  is  opened  flies  are  seen  to  come  to  the 
moist  straw  in  numbers  and  begin  depositing  eggs.  Usually  they 
crawl  into  the  loose  straw,  sometimes  going  to  a  depth  of  several 
inches.  When  laying  eggs  the  fly  greatly  extends  the  ovipositor 
and  uses  it  as  an  organ  of  touch  in  locating  a  suitable  spot.  The  eggs 
are  laid  in  irregular  masses,  although  occasionally  single  ones  are 
deposited.  The  female  usually  moves  several  times  during  oviposi- 
tion so  that  each  mass  contains  from  a  few  to  as  many  as  25  or  more 
e^;s.  The  greatest  number  of  eggs  which  has  been  observed  to  be 
deposited  before  another  meal  of  blood  is  taken  is  122.  After  all  of 
the  e^s  have  been  deposited  the  female  again  seeks  a  host,  and  this 
feeding  is  again  followed  by  egg  laying.  Three  or  more  of  such 
ovipositions  commonly  take  place  in  this  species.  It  is  sometimes 
necessary,  especially  during  cool  weather,  for  a  fly  to  become  en- 
gorged twice  before  each  oviposition  following  the  first.  The  great- 
est number  of  eggs  which  has  been  seen  to  be  deposited  by  a  single 
female  during  her  life  is  632. 

LENGTH  OF  LIFE  OP  THE  ADULT. 
A  knowledge  of  the  length  of  life  of  the  adult  is  important  in  de- 
termining its  possibilities  as  a  disease  carrier  and  annoyer  of  animals. 
Individuals  kept  in  small  tubes  without  food  or  water  during  hot 
weather  died  within  2  days.  When  water  and  sugar  sirup  were 
supplied  to  Qies,  in  a  screen  cage  about  1  foot  square,  one  specimen 
out  of  a  large  number  of  males  and  females  lived  for  23  days.  Indi-  ' 
viduals  which  had  access  to  blood  at  frequent  intervals  lived  17  days, 
and  a  few  specimens,  among  a  considerable  number  which  were  kept 
in  large  cage~s  with  cattle  and  suitable  material  in  which  to  deposit 
eggs,  lived  for  29  days.  Under  more  abnormal  conditions  other 
investigators  have  kept  individuals  alive  more  than  three  months. 
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TKB  LARVA  AND  ITS  HABITS. 


The  larvae,  or  maggots,  begin  feeding  as  soon  as  they  hatch  from 
tiie  eggs  and  continue  to  do  so  throughout  their  growth.  Portions 
of  moist  straw  or  other  material  in  which  they  are  breeding  are  torn 
off  by  their  mandibles,  which  are  located  on  the  narrow  or  head  end 
of  the  maggot  When  very  small  they  frequently  penetrate  between 
the  lsyu3  of  the  stalk  or  leaves  of  grain  when  moistened  in  the  straw 
stack.  When  larger  they  often  feed  within  the  straws,  and  trans- 
formation to  the  resting  state  scHnetimes  takes  place  in  this  pro- 
tected situation. 

The  larval  period  lasts  from  11  to  30  days,  and  during  veiy  cold 
weather  probably  considerably  more  than  a  month.  The  character 
and  abundance  of  food  and  t^ie  amount  of  moisture  have  an  im- 
portant influence  on  development,  and  larvee  follow  the  moisture  in- 
ward as  the  material  in  which  they  are  breeding  becomes  dry  on  the 
surface.  Pupation  occurs  anywhere  in  the  breeding  materitJ;  it 
frequently  happens,  however,  that  the  larvse,  when  in  small  masses  of 
straw  or  manure,  work  downward  as  the  material  dries  and  pupate 
at  the  surface  of  the  soil. 

LIFE  CYCLE. 

Complete  development  from  the  deposition  of  the  egg  to  the  emer- 
gence of  the  adult  fly  may  take  place  in  19  days,  or  even  in  14  days, 
according  to  some  investigators.  The  developmental  period,  however, 
usually  ranges  from  21  to  25  days,  where  conditions  are  favorable. 
Forty-three  days  is  the  longest  period  observed,  although  it  is  certain 
that  in  the  late  fall  and  during  the  winter  months  a  much  longer 
period  is  often  necessary.  The  finding  of  full-grown  larvee  and 
pupae  in  straw  during  the  latter  part  of  March,  1913,  in  northern 
Texas,  shows  that  development  may  require  about  3  months,  as  these 
stages  almost  certainly  developed  from  eggs  deposited  the  previous 
December. 

HIBBKNATION. 

In  the  southern  part  of  the  United  States  there  is  no  true  hiber- 
nation of  this  insect.  Adults  have  been  found  to  emerge  from  their 
breeding  material  at  various  times  during  the  winter  when  tempera- 
tures were  not  low.  It  is  doubtful  if  adults  appearing  under  these 
conditions  ever  lay  eggs.  The  individuals  which  pass  the  winter 
successfully  hatch  from  eg^  laid  in  the  fall  and  continue  develop- 
ment slowly  during  the  winter,  emerging  in  early  spring  when  the 
temperatures  are  favorable  for  reproduction.  In  the  northnrn  part 
of  the  United  States  few  flies  emerge  during  the  wintcor  months,  this 
period  being  passed  normally  in  the  larval  and  pupal  stages. 
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AGRICULTURAL  PRACTICES  IN  RELATION  TO  FLY 
ABUNDANCE. 

Certain  agricultural  practices  favor  greatly  the  development  of  the 
stable  fly.  As  has  been  stated,  this  species  breeds  most  commonly  in 
straw  and  horse  manure  or  in  a  mixture  of  these  two  substances. 
The  custom  of  allowing  the  manure  from  the  horse  stable  to  accumu- 
late just  outside  of  the  stable  doors  insures  the  presence  of  stable 
flies  at  all  times  when  climatic  conditions  are  suitable  for  breeding. 
Allowing  barnyards,  especially  around  dairies,  to  beccsne  knee-deep 
in  manure  is  also  calculated  to  produce  flies  in  abundance. 

In  the  grain  belt  it  is  the  practice  of  farmers  to  thrash  the  grain 
in  the  fields  by  means  of  self-stacking' thrashing  machines.  The 
individual  stacks  cover  much  ground  and  the  straw  is  very  loosely 
piled.  In  many  cases  for  convenience  several  stacks  are  formed  in 
various  parts  of  a  field.  When  thrashing  is  followed  by  heavy  sum- 
mer and  fall  rains  this  loosely  piled  straw  is  certain  to  form  a  breed- 
ing place  for  great  numbers  of  flies.  This  is  precisely  what  occurred 
in  1905,  1912,  and  subsequent  years  when  there  were  serious  out- 
breaks of  the  stable  fly  in  Texas.  In  many  instances  straw  stacks 
are  not  protected  from  live  stock.  The  animals  soon  scatter  the 
straw  and  by  adding  manure  still  further  favor  fly  breeding.  These 
straw  stacks  usually  are  allowed  to  remain  throughout  the  fall  and 
winter  without  attention.  When  the  succeeding  crop  is  planted  the 
area  occupied  by  the  stacks  is  simply  left  uncultivated.  Occasionally 
straw  stacks  occupy  as  much  as  an  acre  of  ground.  In  a  few  cases 
stacks  are  burned  in  the  spring,  but  frequently  they  are  left  from 
year  to  year  and  the  new  straw  added  to  the  old  stacks,  destruction 
only  taking  place  when  the  stacks  become  exceedingly  large. 

It  will  be  seen  that  these  practices  not  only  encourage  the  breed- 
ing of  the  stable  fly,  but  when  the  straw  becomes  sufficiently  rotten 
and  compact  the  house  fly  as  well  breeds  in  it  in  abiuidance. 
Throughout  the  grain  belt  a  very  considerable  amount  of  valuable 
land  is  thus  left  untiUed  and  the  full  manurial  value  of  the  straw  is 
lost.  That  the  stacks  serve  some  piurpose  as  shelter  and  feed  for  live 
stock  kept  in  the  fields  during  winter  is  the  only  le^timate  reason 
for  not  scattering  them  or  burning  them  in  the  late  summer  or  fall. 

NATURAL  CONTROL. 

CLIMATIC  EPPBCT. 

The  flies  feed  when  the  temperature  is  very  high  and  the  sun 
bright  and  hot  as  well  as  during  cool  and  cloudy  weather.  They 
have  been  observed  to  attack  animals  during  drizzling  rain,  and 
when  somewhat  protected  by  sheds  and  stables  they  often  feed  during 
beavy  rain.  The  lowest  temperature  at  which  flies  have  been  observed 
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to  partake  of  blood  was  65°  F,  When  the  temperature  goes  below 
60"  F.  their  desire  to  feed  is  less  marked.  Between  40°  and  48°  F. 
they  lose  their  ability  to  fly,  and  complete  inactivity  occurs  when 
the  temperature  ranges  between  31°  and  45°  F.  This  range  of  ac- 
tivity is  due  to  variation  in  individual  flies,  to  the  rapidity  of  the 
decline  or  rise  in  temperature,  and  to  the  minimum  temperature  ex- 
perienced by  the  individuals.  No  flies  appear  to  be  killed  by  a  tem- 
perature not  lower  than  27°  F.,  and  some  at  least  are  able  to  survive 
temperatures  considerably  below  this  point.  All  flies  at  Dallas, 
Tex.,  seem  to  have  been  killed  when  the  temperature  reached  8°  F. 
As  has  been  stated,  the  flies  always  seek  shady  places  during  hot 
weather,  but  when  the  temperatures  are  lower  they  delight  to  dart 
about  in  the  sun  in  a  manner  very  similar  to  that  of  the  house  fly. 

The  maggots,  or  larvte,  are  very  susceptible  to  drying.  This  is 
particularly  true  soon  after  they  have  hatched.  Excessive  hatched. 
Excessive  moisture,  also,  is  detrimental  to  their  development,  and 
flooding  kills  them  in  a  few  hours.  They  appear  to  be  able  to  en- 
dure rather  high  temperatures  when  abundant  moisture  is  at  hand, 
although  the  heat  produced  in  manure  and  straw  stacks  is  often 
sufficient  either  to  kill  them  or  to  drive  them  outward.  No  doubt 
the  generation  of  heat  within  the  breeding  places  stimulates  the  de- 
velopment of  the  immature  stages  during  the  fall  and  winter  months. 
Light  is  detrmental  to  the  development  of  the  larvse.  When  placed 
in  bright  dayli^t,  even  though  sheltered  from  the  sun,  larvse  have 
never  been  known  to  complete  development.  These  facts  make  it 
possible  to  destroy  the  pest  in  this  stage  of  its  life. 

The  pupae  of  the  insect,  being  inactive  and  protected,  are  much 
less  susceptible  to  all  climatic  extremes.  They  appear  to  be  able  to 
witlistand  low  temperatures  and  are  not  very  susceptible  to  heat  or 
drying,  especially  after  development  of  the  fly  has  proceeded  for 
some  time. 

PREDATORY  ENEMIES. 

Hogs,  as  well  as  chickens  and  other  poultry,  are  capable  of  de- 
^roying  great  numbers  of  tlie  iimnature  stages  of  the  stable  fly.  They 
are  attracted  to  the  straw  stacks  and  manure  piles  partly  by  th« 
grain,  and  incidentally  they  destroy  the  ma^;ots  and  pupie  whidi 
they  find.  Several  kinds  of  insects  are  important  destroyers  of  these 
stages.  Cratain  beetles  deVour  them  in  considerable  numbers.  The 
adult  flies  fall  prey  to  numerous  enemies.  Among  the  more  im- 
portant enonies  of  the  adults  are  the  large  robber  flies,  which  may 
be  seen  in  great  numbers  around  straw  stacks,  pouncing  upon  stabte 
flies  which  are  depositing  eggs  or  resting  upon  straw.  Wasps  of 
several  kinds  capture  the  flies  that  are  attacking  stock  or  flying  aboot 
When  filled  with  blood  the  flies  are  comparatively  sluggish  and  mnch 
more  easily  caught  by  these  enemies,  and  spiders  often  devour  them. 
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PARASITES. 
Two  species  of  small  nasplike  insecLs  have  been  found  to  breed 
within  the  pupie  of  the  stable  fly.  These  insects  deposit  their  eggs 
through  the  hard  puparium,  and  instead  of  an  adult  stable  fly  the 
little  parasite  emerges.  In  some  cases,  where  the  immature  stages  of 
the  fly  were  concentrated  in  great  numbers,  as  many  as  40  per  cent  of 
the  pupie  were  found  to  have  been  de.stroyed  by  tliese  parasites. 
At  least  one  of  the  parasites'  has  a  wide  distribution  in  this  country. 

ARTIFICIAL  CONTROL. 

As  is  the  case  with  most  insects,  the  destruction  of  the  stage  which 
is  actually  doing  the  injury  is  most  desired  by  tliose  concerned.  With 
this  species,  as  with  many  others,  this  is  very  difficult,  and  some  more 
easy  way  of  securing  the  desired  end  must  be  determined.  With  the 
stable  Sy  the  natural  point  of  attack  is  found  in  the  immature  stages, 
and  there  is  every  reason  to  believe  that  by  properly  caring  for  sub-  ■ 
stances  in  which  it  breeds  the  insect  may  be  kept  well  under  control. 
PROTECTION  OF  LIVE  STOCK  FROM  ATTACK  OP  THE  STABLE  FLY. 

When  adult  flies  are  present  in  great  numbers  it  is  necessary  to 
devise  some  means  of  protection  against  them,  specially  since  we 
know  that  every  individual  is  capable  of  feeding  a  number  of  times 
before  it  dies.  During  the  recent  outbreak  in  Texas  many  different 
substances  were  tried.  Most  of  the  materials  used  with  a  view  to  re- 
pelling tlie  flies  from  live  stock  have  been  found  to  be  ineffective,  and 
although  some  gave  a  measure  of  protection  for  a  time,  none  had  a 
lasting  effect.  In  addition  to  the  temporary  value  of  these  sub- 
stances, in  many  cases  injury  was  produced  by  their  application,  espe- 
cially if  persisted  in  often  enough  to  keep  the  flies  away.  These  facts 
emphasize  the  importance  of  taking  steps  to  prevent  fly  breeding 
rather  than  depending  on  protection  of  the  stock  against  the  flies. 

Many  malodorous  mixtures,  particularly  of  an  oily  nature,  have 
some  value  as  repellents,  but  iti  preparing  these  care  should  be  taken 
that  they  are  not  made  too  strong,  particularly  when  animals  are 
being  worked  in  the  hot  sun,  as  they  are  likely  to  cause  overheating 
and  often  produce  shedding  of  the  hair,  A  mixture  of  fish  oil  (1 
gallon) ,  oil  of  pine  tar  (2  ounces) ,  oil  of  pennyroyal  (2  ounces) ,  and 
kerosene  (i  pint)  was  found  to  be  fairly  effective  in  keeping  the  flies 
off  of  live  stock  for  a  short  time  when  applied  lightly,  but  thoroughly, 
to  the  portions  of  animals  not  covered  with  blankets  or  nets. 

Work  animals  may  be  largely  protected  from  the  pest  by  means  of 
coverings.  One  type  of  covering  which  has  been  found  very  effective 
and  inexpensive  consists  of  a  blanket  made  of  double  thickness  of  bur- 
lap so  arranged  as  completely  to  cover  the  back,  sides,  and  neck  of  the 
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■nTTni"  -fg  1^  .  TTiy  tfyr  »lqn  sTc  tbcD  sometimes  covered  by  means 
if  Jtii  CTHBers  siirped  on  over  the  feet  and  tied  over  the  back. 
L«nnT  acts  -^  strips  of  leather  attached  to  the  bridle  also  aid  in 
k»;L3ff  -zti!  Jiia  fr:in  c&e  hod.  The  ordmary  fly  net  has  been  found 
T-j  M  <t  T:g7t^  valoe  ^  iA  obIt  toids  to  displace  the  flies  temporarilr 
L  DJ  3cCiIe  in  places  not  covered  by  the  net. 

i  stables  offer  mn<i  protection  from  the  flies. 
'  lack  of  TC9Dtilati(xi  is  objectionable.  The 
supiMsn.  XTveoins  of  all  windows  and  doors  is  much  more  desirable. 
T~im  xtMimtl  Varss  ai«  used  caie  ^oald  be  taken  to  brush  the 
£e5  frm  liitf  ininatls^  wben  tbey  are  about  to  enter,  by  means  of 
aec:  ii-er  -ztn  bsarwxj.  ;r  with  ^sb.     Little  can  be  done  to  protect 
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"^^^"^  "^  *==  =^  *^*^  *-">i  -•ag  txms  a  freshly  plowed  trench 
-■^R;.vi!n^;«  ^c-.-e?i.-t:«tt  »  :ie  swine.  The  sides  of  these 
-^  -...i '  >*  stn«»c»i  ^  .si  TvczuMfBui  which  is  rubbed  off  on  the 
>  » ■  -  fc-aj  jE-  i  T^c«;r«E.  TV  tnach  may  be  used  also  for 
■.;  -^:-.w  ?^c  liixi  »r--i«icn  la  c&eir  case  is 


^iS?*:''^  adoH  flies  by  means  of  the 
■*  tr-  A  trap  has  been  designed 
*i«i  ■*•?■  he  ndlixed  in  captuiing 
!K&.  T^B  trap  is  undoubtedly  very 
.:  cit?  «^  ii^  ^1^  ad^ntago  of  catching 
-*  ■i»-'^a»  ly  and  otfam-  obnoxious  speciea 
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In  order  to  employ  the  trap  for  the  stable  fly  it  should  be  built  in  a 
frame  so  as  to  fit  closely  in  a  window,  preferably  on  the  brightest 
side  of  the  bam  and  close  to  the  cows  or  horses  kept  within.  Other 
windows  should  be  darkened  by  hanging  gunny  sacks  over  them. 
This  may  be  done  so  as  not  to  interfere  with  ventilation,  and  by  flap- 
ping in  the  wind  and  darkening,  both  drive  and  cause  flies  to  be 
attracted  to  the  light-trap  window. 

Prof.   Hodge   has    very  kindly   permitted    the    use    of   some    of 
his  illustrations  of  this  trap  (figs.  7,  8,  9),  and  his  description  of 
its  construction  has 
been  followed.   At  the 
bottom  of  the  trap  a 
space  about  one- fourth 
of  an  inch  wide  run- 
ning   entirely    across 
the  window  is  left  on 
both  sides  of  the  frame. 
This  crack  admits  the 
flies  beneath  a  roof  or 
ridge   of  screen  wire 
having    holes    large 
enough  for  flies  to  go 
through  ■     punched 
along  its  top  at  2-inch 
intervals.    To  capture 
the  house  fly,  bait  con- 
sisting of  any  material 
attractive   to   them   is 
placed  in  pans  beneath 
this  ridge.     The  flies 
enter  this  space,  ascend 
through  the  holes, 
and  are  unable  to  es- 
cape.   The  sides  of  the 
trap,  also,  are  made  of 
ordinary    screen    wire 
bent  inward    and   up- 
ward in  two  horizontal  folds  running  across  the  window,  one  to- 
ward the  bottom  and  one  toward  the  top.     The  ends  of  the  screen 
are  then  securely  tacked  and  a  series  of  small  holes  punched  along 
the  inner  edge  of  each  of  the  folds.    The  flies,  in  trying  to  go  in 
and  out  through  the  window,  crawl  into  the  folds  and  enter  the  holes 
at  the  apex,  but  never  escape,  as  on  the  inside  the  holes  are  along 
the  projecting  ridge.    Prof.  Hodge  states  that  a  trap  set  in  a  window 
in  a  basement  barn  near  a  cow  within  caught  nearly  5  quarts,  of 
flies  from  July  1  to  Noveniber  1.    The  stable  fly  constituted  90  per 
cent  of  these  flies.  CiOOqIc 
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This  trap  is  inexpensive  and  can  be  made  by  anyone  with  a  box, 
or  box  lumber,  and  screen  wire.     It  is  especially  well  adapted  to 
well-made  barns  where  the  flies  do  not  have  numerous  places  for 
entrance  and  exit.     It  is  also  more  applicable  to  small  bams  in 
which  animals  are  kept  more  or  less  constantly  than  to  large  dairy 
bams  where  the  cows  are  brought  in  only  at  milking  time.     Under 
the  latter  conditions  the  flies  enter  the  barns  on  the  cows  and  many 
remain  on  the  wallsof 
the  bam  until  after  tbe 
cattle  have  been  turned 
out.    Id  sonse  cases 
where  flies  are  coocen- 
trated  in  dairy  bams 
in  this  manner  they 
have  been  driven  out 
by  forcing  live  steam 
into  the  building  from 
the  boilers  used  for 
sterilizing      purposes. 
Where   such    arrange- 
ments are  made  the  flies 
may  be  caught  in  such 
traps  as  the  one  de- 
scribed,   as    they    are 
endeavoring  to  escape 
from  the  bam,  which 
should  first  be  tightly 
dosed. 

If  such  bams  are 
tightly  closed,  as  above, 
during  the  lieht  part 

Fio.   8.— The   llodgi^   Hytrnp  fltled   to   u   ban   window.  ,        \      .        *      ,  "^  , 

(Hodge.)  of  each  day  and  tbe 

windows  wiUiout  traps 
darkened,  practically  nil  the  flies  will  "catch  themselves"  in  trying 
to  escape  through  tlie  trap-window  or  windows. 


Since  straw  slacks  have  been  found  to  be  the  principal  breeding 
I)laces  of  this  insect  in  the  grain  belt,  the  proper  care  of  the  straw  is 
by  far  the  most  important  step  in  control.  When  the  straw  is  to  be 
kept  for  protection  and  food  for  live  stock,  it  should  be  stacked  with 
more  than  ordinary  care.  The  sides  of  the  stack  should  be  made 
nearly  vertical  and  it  should  be  rounded  up  well  on  top,  the  better  to 
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shed  the  rain.  With  blower  stackers  a  very  satisfactory  stack  can  be 
put  up  bj  controlling  the  blower  and  keeping  one  or  two  men  on  the 
stack.  This  method  is  shown  in  figure  10.  After  the  stack  is 
complete  it  is  advisable  to  clean  up  around  its  base  and  to  scatter  or 
bum  the  loose  straw  and  chaff. 

So  far  as  possible,  all  straw  which  is  not  required  for  winter  feed 
for  stock  should  be  disposed  of  immediately  by  scattering  it  over  the 
land  soon  after  thrashing  and  subsequently  plowing  it  under,  or  by 
burning  the  stacks.  The  plowing  under  of  the  straw  which  can  not 
be  used  for  feed  is  the  most  advisable  procedure,  in  regions  where  the 
moisture  is  sufficient  to  cause  it  to  rot  rapidly.  Oat  straw  is  most 
generally  used  for  feeding  purposes,  and  this  straw  forms  the  prin- 
cipal breeding  ground  for  flies.  It  is  therefore"  important  in  regions 
where  rainfall  is  heavy  that  all  oat  straw  needed  for  feed  or  bedding 
be  baled  and  stored  under  cover  and  that  the  remainder  be  promptly 


Kia.  9. — Pile  or  flies  caught  la  a  Ilodge  Bftrap.     (Dodge.) 

burned  or  scattered.  In  the  dryer  sections  of  the  country  proper 
stacking  of  the  straw  may  be  depended  upon  for  its  preservation. 

All  straw  stacks  not  consumed  by  stock  during  the  winter  should 
be  promptly  disposed  of  in  the  early  spring,  as  these  stacks  furnish 
flies  continuously  during  spring  and  summer.  Often  the  flies  reared 
in  such  situations  are  abundant  enough  to  cause  great  annoyance  to 
live  stock  during  early  spring,  and  by  multiplying  throughout  the 
summer  an  almost  incredible  number  are  produced  by  fall. 

The  conditions — that  is,  the  heavy  rainfall  on  the  freshly  thrashed 
straw— which  have  produced  most  of  the  severe  outbreaks  render 
the  straw  largely  unfit  for  feed  for  live  stock,  as  the  stacks  in  many 
cases  are  wet  through  and  soon  become  heated  and  rotten.  In  such 
instances,  where  the  flies  are  already  breeding  in  these  stacks,  their 
immediate   destruction   by   burning   or   scattering   is   necessary   to 
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relieve  (he  coiijitions.  \Y\ien  stacks  are  scattered  the  work  should 
be  done  thorouglily,  so  as  to  expose  the  straw  completely  to  the 
influence  of  the  sun,  wind,  and  light.  By  this  procedure  practically 
all  of  the  larvEc  and  many  of  the  pupsc  are  deatro3'e<I.  Straw  spread- 
ers are  on  the  market  which  are  said  to  give  satisfaction. 

It  is  best  to  plow  under  the  scattered  straw  soon  after  it  has  be- 
come well  dried  out.  In  many  sections  of  the  grain  belt  plowing  is 
not  generally  practiced,  the  land  being  simply  disked  prior  to  seed- 
ing. Tlie  scattering  of  straw  over  the  ground  in  such  cases  is  less 
practicable  than  where  the  land  is  plowed ;  hence  wherever  plowing 
can  be  done  it  should  be  adopted. 


Fia.  10. — StacklDg  atmw  to  provcnt  stable  Of  breeding. 

In  sections  of  the  country  where  headers  instead  of  binders  are 
used,  and  consequently  a  smaller  amount  of  straw  is  accumulate^l, 
the  straw  is  much  more  easily  disposed  of  by  the  methods  just  out- 
lined. 

The  use  of  poisons  or  other  substances,  with  a  view  of  destroj-ing 
immature  flies  in  the  substances  in  which  they  are  breeding,  is 
neither  practicable  nor  advisable.  Enormous  quantities  of  these 
materials  would  be  required  to  permeate  the  straw  or  manure  piles 
to  kill  the  flies,  and,  even  though  the  flies  were  destroyed,  the  straw 
would  be  rendered  dangerous  to  live  stock. 

Although  straw  is  the  principal  breeding  place  for  stable  flies 
within  the  grain  belt,  there  is  no  doubt  that  thousands  of  them  de- 
velop in  manure  piles.     Moreover,  such  material  is  utilized  eiten- 
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sively  as  a  breeding  place  for  tlio  house  fly  and  horn  fly.  Hence  the 
proper  care  of  all  sorts  of  nnimal  refuse  is  essential  for  successfully 
combating  the  pest.  Manure  should  be  hauled  out  and  scattered  at 
regnlnr  intervals,  preferably  eiery  three  days,  as  is  recommende<l  for 
the  control  of  the  house  fly,  and  any  accumulations  of  straw  or  hay, 
especially  adjacent  to  stables,  should  be  disposed  of,  as  these  are 
often  utilized  for  the  breeding  of  the  stable  fly  when  lai^r  accumu- 
lation-s  of  horse  manure  and  straw  are  not  available. 

Manure  boxes  provided  with  a  trap  on  top  to  catch  the  flies  which 
breed  out   (fig.  11)  prove  very  satisfactory  for  farms  with  a  few 


Fia.  11.— Manure  box  wlCb  Bytrup  attacbetl. 

head  of  stock.  The  box  should  be  as  nearly  fly-proof  as  possible  and 
the  manure  put  into  it  at  least  every  four  days  so  as  to  catch  the 
house  flies  as  well  as  stable  flies. 

Majiure  pits  properly  screened  and  with  flytraps  provided  are 
adaptable  to  use  on  dairy  farms,  and  the  maggot  trap  described  in 
Farmers'  Bulletin  851  will  destroy  many  stable  fly  maggots  as  well 
as  those  of  the  house  fly. 

The  need  of  properly  caj-ing  for  stable  refuse  is  still  further  em- 
phasized by  the  fact  that  there  are  far  more  manure  piles  than  straw 
stacks.  Furthermore,  the  stable  manure  is  usually  in  close  proximity 
to  the  habitations  of  man  and  thus  furnishes  flies  which  have  freer 
access  to  man,  with  consequent  greater  potentiality  as  disseminators 
of  human  diseases. 
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THE  ACUTE  PAIN  produced  by  the  insertion  of 
the  proboscis  of  the  stable  fly  brings  to  any  man 
a  sudden  realization  that  this  biting  insect  is  point- 
edly different  from  the  house  fly  or  fyphoid  fly, 
although  hitherto  his  opinion  had  been  that  the  two 
were  identical. 

At  times  this  fly  becomes  excessively  abundant  and 
occasions  heavy  losses  among  nearly  all  classes  of 
livestock.  Year  in  and  year  out  it  is  a  source  of 
great  annoyance,  especially  to  horses  and  catUe,  and 
is  an  all-too-common  and  persistent  pest. 

The  adult  stable  fly  resembles  the  house  fly,  but  is 
slightly  broader  and  feeds  principally  on  the  blood 
of  animals,  which  it  draws  with  its  long,  piercing 
mouth  parts.  It  breeds  in  accumulations  of  various 
kinds  of  vegetable  matter  and  also  in  manure,  espe- 
cially when  the  latter  is  mixed  with  straw.  When 
straw  stacks  become  wet  soon  after  threshing  the 
flies  breed  in  the  fermenting  straw,  and  it  is  this  set 
of  conditions  which  produces  the  severe  outbreaks. 

Spraying  animals  with  repellents  is  not  very  satis- 
factory, but  the  numbers  of  stable  flies  can  be  kept 
down  by  caring  properly  for  stable  refuse  and  by 
stacking  or  otherwise  disposing  of  straw  as  described 
in  subsequent  pages  of  this  bulletin. 

This  bulletin  is  a  revision  of  and  supersedes 
Farmers'  Bulletin  540,  The  Stable  Fly. 


WariilDKtOD.  D.  C.  Issued  April,  1920;  reviled  Norembcr,  1937 
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A  TORMENTING  AND  INJURIOUS  PEST 

The  stable  fly,'  or  stock  fly,  is  one  of  the  most  important  sources 
of  annoyance  to  livestock  throughout  the  United  States.  When 
present  in  small  numbers  it  has  no  apparent  injurious  effect,  but  on 
frequent  occasions  conditions  arise  which  permit  its  development  in 
enormous  numbers,  and  at  such  times  the  injury  to  all  classes  of  live- 
stock becomes  marked. 

In  addition  to  being  a  source  of  annoyance  to  domestic  animals, 
(he  stable  fly,  when  present  in  lar^e  numbers,  has  a  deleterious  ef- 
fect upon  them  owing  to  the  quantity  of  blood  drawn,  and  animals 
not  infrequently  are  so  reduced  in  vitality  as  to  permit  certain 
diseases  to  become  acute  and  cause  their  death.  In  Africa  and 
other  parts  of  the  world  this  fly  is  capable  of  transmitting  certain 
serious  maladies  of  horses  and  camels.  In  our  country  it  probably 
plays  a  part  in  the  dissemination  of  anthrax,  and  other  investiga- 
tions indicate  that  the  disease  of  horses  known  as  swamp  fever  or 
infectious  anemia  is  carried  by  it.  Work  thus  far  conducted  indi- 
cates that  the  fly  acts  solely  as  a  mechanical  carrier,  passing  these 
diseases  directly  from  one  animal  to  another  in  biting. 

In  addition  to  its  r6Ie  as  a  livestock  pest,  the  stable  fly  is  important 
as  an  annoyer  of  man,  and  there  is  some  indication  that  it  is  con- 
cerned, in  part  at  least,  with  the  transmission  of  certain  diseases  of 
man,  most  notable  of  which  is  infantile  paralysis. 

THE   COMMON   NAMES   OF  THE   INSECT  AND   HOW   IT 
MAY  BE  RECOGNISED 

"Stable  fly"  is  not  entirely  satisfactory  as  a  common  name  for 
this  pest,  as  it  is  frequently  abundant  in  open  flelds  and  along  road- 
ways and  is  not  uncommonly  encountered  about  the  hoiise.     Never- 
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theless  it  is  found  about  stables  more  frequently  than  anywhere 
else.  In  certain  localities  such  names  as  the  *'  stable  fly,"  "  wild  fly," 
*'  straw  fly,"  and  "  biting  house  fly  "  are  applied  to  it. 

As  the  last  name  suggests,  this  insect  is  frequently  confused  with 
the  house  fly.'  The  common  ho;ise  fly  is  not  capable  of  biting,  its 
mouth  parts  being  soft  and  broad  on  the  tip.  On  the  other  hand,  the 
stable  fly  has  mouth  parts  well  fitted  for  piercing  the  skin  of  ani- 
mals and  sucking  blood.  The  presence  of  such  biting  mouth  parts, 
therefore,  distinguishes  it  at  once  from  the  house  fly.  The  tip  of 
the  beak  can  be  seen  protruding  from  beneath  the  front  of  the  head 
when  the  fly  is  at  rest.  {See  figs.  4  and  5.)  The  insect  is  usuaUv 
slightly  larger  than  the  house  fly  and  more  robust.  It  usually 
alights  upon  an  animal  with  the  head  directly  upward,  while  another 
insect  sometimes  confused  with  it,  the  horn  fly,'  rests  with  its  head 
downward,  and  the  house  fly  may  assume  various  positions  and 
moves  much  more  frequently.  The  horn  fly  is  much  smaller  than 
the  stable  fly,  the  wings  are  widely  spread  at  the  tips,  and  it  is  usu- 
ally present  on  cattle  only,  where  it  occurs  in  small  swarms,  moving 
from  one  part  of  the  animal  to  another  when  disturbed. 

DISTRIBUTION  AND  ABUNDANCE 

The  stable  fly  is  very  widely  distributed  throughout  the  world.  In 
fact  it  seems  to  have  followed  man  and  his  domestic  animals  to  all 
quarters  of  the  globe.  It  becomes  more  ahimdant,  however,  in  the 
temperate  regions,  such  as  the  United  States  and  Argentina.  In  the 
United  States  it  is  found  everywhere,  but  within  the  confines  of 
this  country  its  abundance  varies  considerably. 

Serious  annoyance  to  livestock  is  most  common  in  the  Central 
States  from  Texas  to  Canada,  where  grain  is  grown  extensively.  Be- 
ports  indicate  that  it  may  be  important  occasionally  in  various  other 
sections  and  is  a  more  or  less  persistent  pest  in  all  irrigated  regions. 

From  time  to  time  exceedingly  severe  outbreaks  of  this  insect  occur. 
One  of  the  worst  in  recent  years  took  place  in  1912.  Injury  in  north- 
ern Texas  and  in  Oklahoma  during  the  late  summer  and  early  fall  of 
that  year  was  unprecedented.  Tne  pest  was  abnormally  numerous 
throughout  the  entire  grain  belt,  including  the  southern  portions  of 
central  Canada.  Since  1912  the  Insect  has  appeared  in  great  num- 
bers on  three  or  four  occasions,  but  these  outbreaks  have  not  been  so 
widespread. 

This  fl^  appears  not  infrequently  on  warm  days  during  winter  and 
early  spring  in  the  Southern  States,  but  seldom  does  it  oecome  suffi- 
ciently abundant  in  any  part  of  this  country  to  cause  annoyance 
before  early  summer.  It  nearly  always  increases  in  abundance  and 
injury  is  most  acute  during  August  and  September. 

CHARACTER  OF  INJURY  AND  LOSSES 

Practically  all  warm-blooded  animals  are  attacked  by  the  st^le 
fly,  but  some  domestic  species  are  much  freer  from  injury  than 
others.    This  is  due  largely  to  protection  afforded  by  the  hair  of  tbe 
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host  or  by  some  of  its  habits.  Mules,  horses,  cattle,  hogs,  dogs,  cats, 
sheep,  and  goats  are  subiect  to  attack  in  about  the  order  named. 
The  distress  caused  to  individual  animals  varies  greatly  with  their 
temperament. 

A^  has  been  indicated,  this  fly  is  of  importance  in  a  number  of 
ways.  There  is  little  doubt  that  it  is  a  potent  factor  in  disease  trans- 
mission, although  actual  proof  of  this  has  been  secured  in  the  case  of 
a  few  diseases  only. 

Aside  from  conveying  disease,  this  insect  is  of  much  importance  on 
account  of  the  worry  produced  by  its  bites.  During  severe  outbreaks 
this  is  probably  the  most  important  cause  of  losses.  In  periods  of 
great  abundance  all  livestock  are  compelled  to  keep  up  a  constant 
fight  against  flies  from  early  morning  until  dark.  At  such  times  the 
flies  are  present  not  only  around  bams  but  in  towns,  cities,  and  open 
fields.  Animals  which  are  being  worked  in  fields  or  on  the  streets 
and  those  kept  in  stables  suffer  alike.  During  the  severe  outbreak 
of  1912  many  horses  and  cattle  became  so  weak  that  tliey  gave  up  the 
fight  against  the  pest  and  the  flies  swarmed  over  them  m  countless 
numbers.  In  a  few  cases,  where  the  animals  were  not  promptly 
protected  from  attack,  they  succumbed  in  a  short  time. 

The  loss  of  blood  during  severe  outbreaks  is  an  important  con- 
sideration. When  fully  engorged  the  abdomen  of  the  fly  is  greatly 
distended,  and  it  has  "been  found  that  the  blood  extracted  at  one 
feeding  is  soon  digested  and  the  fly  is  ready  for  another  meal.  Thus 
animals  continually  exposed  must  serve  to  engorge  thousands  of 
individuals  each  day,  each  of  the  flies  ingesting  several  drops  of 
blood  during  a  meal. 

In  the  portion  of  the  United  States  where  Texas  fever  occurs,  in 
addition  to  the  livestock  actually  killed  by  harassment  and  loss  of 
blood,  a  considerable  number  of  cattle  are  lost  from  Texas  fever.  In 
most  of  these  animals,  although  the  disease  organisms  are  latent  in 
the  blood,  no  apparent  injury  would  result  under  conditions  favor- 
able to  livestock.  Under  the  strain  of  continually  fighting  the  flies 
and  with  tlie  wea.kened  condition  brought  about  by  the  loss  of  blood, 
however,  an  acute  form  of  Texas  fever  is  induced.  When  animals 
begin  to  suffer  from  the  fever  tliey  are  less  energetic  in  fighting  the 
flies  and  consequently  become  the  more  ready  victims.  During  the 
outbreak  in  1912  acute  Texas  fever  was  certainly  produced  as  a  result 
of  fly  attack.  Owing  to  the  continual  biting  of  the  insect  the  fever 
could  not  be  reduced  in  many  cases  and  the  animals  speedily  died. 

During  severe  outbreaks  the  milk  supply  in  fly-infested  zones  is 
much  reduced.  In  the  1912  outbreak  many  dairymen  found  that 
their  output  of  milk  was  reduced  from  40  to  60  per  cent  and  that  in 
some  cases  cows  were  completely  dried.  For  several  months  after  the 
pest  had  abated  the  effects  of  the  outbreak  were  apparent  in  the 
reduced  milk  production.  Even  in  cows  which  freshened  several 
months  after  the  pest  had  abated,  the  effect  on  milk  yield  was  said 
to  be  apparent. 

During  1912  all  animals  in  the  fly  zone  were  greatly  reduced  in 
flesh.  In  many  cases  cattle  which  had  been  fat  enough  for  market 
were  so  much  reduced  that  they  could  not  be  sold.  Horses  and 
mules  in  many  cases  lost  from  10  to  15  per  cent  in  weight  during  the 
outbreak.  Some  dairy  herds  which  were  usually  shown  at  the  State 
fairs  suffered  such  marked  injury  that  they  were  not  fit  for  exhibif;^' 
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In  many  eases  the  joints  of  botii  horees  and  cattle  became  so 
swollen  and  stiff,  from  standing  in  water  where  they  sought  protec- 
tion from  flies,  that  they  could  scarcely  walk.  The  incessant  stamp- 
ing of  the  animals  also  had  tha  effect  of  injuring  the  feet  and  joints. 
A  number  of  liverymen  found  it  necessary  to  discontinue  making 
drives  into  the  country',  and  some  of  their  animals  were  completely 
disabled  for  regular  work. 

Another  source  of  loss  to  farmers  was  their  inability  to  proceed 
with  their  usual  farm  plowing  and  other  operations  at  the  proper 
tima  In  many  sections  the  flies  were  so  baa  on  the  horses  that  they 
could  not  stand  both  the  work  and  flies.  Some  men  resorted  to  ni^t 
work  as  a  means  of  escaping  the  attack,  but  this  was  too  severe  for 
the  teams,  as  the  flies  allowed  them  no  rest  during  the  day.  Numei^ 
ous  instances  of  horses  becoming  frantic  from  irritation  were  re- 
corded; these  often  resulted  in  runaways  and  consequent  destructJML 
Animals  which  were  not  being'worked  sometimes  received  injuries 
from  running  into  barbed  wire  fences  in  endeavoring  to  escape  the 
flies. 

The  total  loss  due  to  the  outbreak  in  1912  is  difficult  to  estimate. 
It  is  believed  that  in  northern  Texas  over  300  head  of  cattle,  mules, 
and  horses  were  killed  directly  or  in- 
directly as  the  result  of  the  fly  attack. 
The  actual  death  loss  may  be  conserva- 
tively placed  at  $15,000.  The  loss  due  to 
the  reduction  in  milk  supply  may  be 
Pis.  1.— ekrb  of  the  stable  flj  &t-  reasonably  placed  at  $10,000,  and  other 
iwlrf  *"*"""'■  *^'^"*^-  losses  far  surpass  these  two  items.  More- 
over, these  were  the  losses  experienced 
only  in  the  few  counties  in  northern  Texas,  where  the  fly  was  raort 
abundant  and  do  not  include  the  more  or  less  serious  injury  sustained 
in  practically  the  entire  grain  belt,  and  elsewhere  in  the  country. 

^  the  Com  Belt  where  many  cattle  are  fattened  the  stable  fly  is  a 
source  of  much  loss.  Feeders  frequently  find  it  necessary  to  pot  their 
animals  on  the  market  without  proper  nnish  because  gains  are  impos- 
sible and  loss  in  weight  is  common  when  the  flies  become  numeroos. 

SUMMARY  OF  LIFE  HISTORY 
Like  all  other  flies,  this  species  has  four  stages  in  its  life  history— 
namely,  the  egg,  larva,  pupa,  and  adult. 

The  egg. — The  eggs  of  this  fly  are  elongate  ovoid  and  of  a  creamy 
white  color.  They  are  about  one  twenty-fifth  of  an  inch  in  length, 
and  under  a  magnifying  glass  show  a  distinct  furrow  along  one 
side.  When  placed  on  any  moist  substance  they  hatch  in  from  1  to 
3  days  after  being  deposited.  In  hatching  a  small  slit  is  made  around 
one  end  of  the  groove,  and  the  minute  maggot  crawls  out.  Figure  1 
shows  four  eggs  on  a  piece  of  straw ;  the  two  at  the  right  have  hatched. 
The  larva,  or  maggot. — Wiien  first  hatched  the  larvse.  or  maggots. 
are  about  one-twelfth  of  an  inch  in  length  and,  being  translucent, 
are  not  easily  seen  with  the  naked  eye.  Development  takes  place 
fairly  rapidly  when  the  proper  food  conditions  are  available,  and 
the  growth  is  completed  within  11  to  30  or  more  days.     When  full 

frown  the  larvte  (tig.  2)  are  pale  yellow  or  nearly  white  and  about 
our-fifths  of  an  inch  in  length.  They  have  the  tTPical  shape  and 
action  of  most  maggots  of  this  group  of  flies.  Tne  hind  end  is 
large  and  the  body  tapers  to  tlie  head.     When  exposed  to  the  light 
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the  maggot  quickly  disappears  in  the  straw  or  other  matter  in  which 
it  is  bi'eeding. 

The  pupa. — ^WTien  the  larvee  are  full  erown,  they  shorten  and  be- 
come tnicKer,  and  the  skin  contracts  and  nardens  to  form  the  case  in 
which  the  transformation  to  the  adult  is  to  take  place.  This 
puparium,  or  pupal  case  (fig.  3),  is  rather  soft  and  yellowish  at  first, 
but  soon  becomes  harder  and  changes  to  reddian  brown.  It  is 
elongate  oval,  slightly  tliicker  toward  the  head  end,  and  from  one- 
sixth  to  one-fourth  of  an  inch  in  length.  During  this  stage  the 
insect  is  completely  dormant,  the  transformation  from  maggot  to 
adult  fly  going  on  within  the  pu- 
parium. This  resting  sta^  re- 
quires from  6  to  20  davs,  or  m  cool 
weather  considerably  longer. 

The  adult.-— Whm  the  fly  has 
completed  its  development  within 
the  puparium '  it  pushes  its  head 

against  the  end  until  the  shell  splits  open.  Then  it  crawls  out  as  an 
adult  fly,  but  so  different  from  the  fly  ordinarily  seen  that  one  would 
scarcely  recognize  it.  The  color  is  pale  and  the  head  bulges  out  in 
front  between  the  eyes.  At  this  time  the  wings  are  only  small 
wrinkled  sacs.  In  a  few  minutes  air  is  forced  into  the  wings,  and 
they  unfold  slowly,  the  fly  becomes  gradually  darker  in  color,  and  its 
body  becomes  harder.  Up  to  this  time  the  beak  is  not  visible,  as  it  is 
bent  downward  between  the  legs.  Soon  it  becomes  almost  black  and 
is  brought  forward  in  its  ntitiiral  position  so  that  the  tip  may  be 
seen  from  above.  When  completely  dried  out  the  adults  show  four 
rather  distinct,  dark,  longitudinal  markings  on  the  thorax,  as  well 
as  several  dark  spots  on  tne  abdomen.  The  male  usually  is  slightly 
smaller  than  the  female,  the  body  of  which  measures  from  one-fourth 
to  five-si 5 teenths  of  an  inch  in  length.  The  adult,  as  seen  from  above, 
is  shown  in  Figure  4,  and  a  side  view  of  a 
female  specimen  engorged  with  blood  is 
shown  in  Figure  5. 


DEVELOPMENT  AND  HABITS 

BREEDING  PLACES 

^"'-  "oiSur^rl^"  '^'*'  Horee  manure  has  been  considered  the 
normal  breeding  medium  for  this  pest.  In- 
vestigations made  during  the  outbreak  in  1912  showed  clearly, 
however,  that  the  vast  majority  of  the  flies  bred  out  in  straw 
stacks,  and  investigations  made  around  stables  and  bams  indi- 
cate that  while  the  fly  breeds  in  pure  horse  manure  it  favors  a 
mixture  of  this  substance  with  straw.  The  fly  was  found  to  be  breed- 
ing in  much  greater  abundance  in  oat  straw  than  in  wheat  straw. 
This  appeared  to  be  due  to  the  softer  stems  and  tlie  greater  amount 
of  leaves  in  the  oat  straw,  which  furnished  better  food  and  allowed 
the  stacks  to  become  more  compact.  Rice  straw  was  found  to  fur- 
nish suitable  breeding  conditions,  and  there  is  little  doubt  that  barley 
and  rye  straw  often  serve  as  food  for  the  immature  stages. 

It  has  been  found  by  Professor  Iches  to  breed  in  Argentina  in 
great  numbers  in  the  debris  left  after  tlireshing  flax.  A  careful 
examination  of  portions  of  alfalfa  stacks  which  were  moist  and  read- 
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ily  accessible  to  numbers  of  flies  showed  that  they  were  not  infested, 
nor  were  accumulations  of  weeds  and  bunches  of  grass  in  open  Selds. 
The  insect  occasionally  may  breed  in  broken-up  masses  of  hay  or  dead 
grass,  especially  when  these  are 
permeated  with  liquids  from  ma- 
nure, and  corn  husks  in  feeding 
pens  have  been  found  to  harbor 
the  maggots. 

On  some  of  the  islands  in  the 
Great  Lakes  and  along  the  Gulf 
and  Atlantic  coasts  these  flies  are 
present  in  great  numbers  nearly 
every  summer.  It  seems  certain 
that  they  breed  in  accumulations 
of  fermenting  vegetation  under 
such  circumstances. 

The    manure    piles    commonly 
found  near  stables  where  horses 
are  kept  furnish  suitable  breeding 
^"^  *- rt^'?'"a2itiAnt|ld'^  '^       conditions.    This  is  especiaUy  true 
in    the    early    spring,    when   the 
warmth  of  the  manure  appears  to  be  very  attractive  to  the  flies  for 
egg  laying.    Cow-lot  manure  which  has  become  broken  up,  especially 
when  mixed  with  waste  feed,  is  utilized  as  a  breeding  place;  and  so  ^ 
ensilage,  particularly  when  mixed  with  straw,  as  is  often  the  case 
when  the  bottom  of  a  silo  is  cleaned  out.    Experimentally,  a  few  speci- 
mens have  been  reared  from  pure  cow  manure,  but  this  substance 
seems  to  be  imattractive  to  the  adult  and  not  favorable  for  the  breed- 
ing of  the  larvae  on  account  of  its  very  compact  texture. 

The  stable  fly  has  never  been  found  breeding  in  human  excrement 
and  does  not  frequent  malodorous  places,  which  are  so  attractive  to 
the  house  flv;  hence  it  is  much  less  likely  to  carry  typhoid  and  other 
germs  whicn  may  be  found  in  such  places. 

This  insect  develops  somewhat  more  slowly  than  the  house  fly.  and 
it  is  therefore  more  essential,  in  order  that  it  may  breed  successfully, 
that  the  eggs  be  deposited  in  rather  large  accumulations  of  materiu. 
The  larvae  are  sensitive  to  drought  and  soon  succumb  if  the  material 
in  which  they  are  developing  is 
not  kept  rather  moist. 

HABITS  OP  THE  ADULT 

Both   the  male  and  female  of 
this  species  feed  on  the  blood  of 
animals.     They    appear    to    dis- 
cover their  host  mainly  by  sight 
and  usually,  especially  on  cattle, 
pass  quickly  to  the  lower  portion 
of  the   legs,   particularly  on   the 
outside,  where  the  hair  is  somewhat  shorter  than  on  other  parts  of  the 
animal  and  where  they  are  less  likelv  to  be  struck  by  the  tail  of  the 
host.    'Wlien  the  flies  are  very  abundant  their  attack  is  by  no  means 
confined  to  the  legs,  as  both  cattle  and  horses  have  been  seen  prac- 
tically covered  with  flies  on  all  parts  of  the  body.    They  seldom 
remain  on  the  host  long  without  inserting  the  beak.    Before  blood  is 
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extracted  they  are  easily  disturbed  and  often  move  about  several  times 
before  settling  down  for  final  engorgement.  After  the  beak  is  well 
inserted  and  the  blood  begins  to  flow  they  usually  become  engorged  in 
from  two  to  five  minutes.  The  insertion  of  the  beak  is  accompanied 
by  a  ratber  severe,  sharp  pain.  This  accounts  for  much  of  the  worri- 
ment  caused  to  the  host.  After  blood  extraction  has  begun  little  or 
no  pain  is  felt.  During  feeding  the  abdomen  becomes  greatly  dis- 
tended (see  fig,  5)  and  often  of  a  distinctly  reddish  color.  When 
satisfied  the  fly  withdraws  its  beak  and  flies  rather  sluggishly  to  some 
near-by  object,  where  it  rests  while  digesting  its  meal.  When  the 
proboscis  is  withdrawn  a  drop  of  blood  usually  exudes  from  the 
wound.  Numerous  small  flies  nave  beeil  seen  to  frequent  the  blood 
which  exudes  in  this  way,  and  it  is  not  improbable  that  the  screw- 
worm  fly  *  may  deposit  its  eggs  on  these  spots  and  thus  cause  infes- 
tation of  the  host  with  these  maggots. 

During  warm  weather  the  blood  is  digested  rapidly  and  the  flies 
may  feed  a^in  the  same  day.  When  the  weather  is  cooler  they 
usually  require  about  a  day  for  the  digestion  of  the  blood.  After 
partaking  of  a  meal  the  flies,  during  hot  weather,  ordinarily  alight 
on  the  walls  of  buildings  or  on  foliage  of  plants  in  shady  situations. 
When  the  temperature  is  lower  they  remain  in  the  sunlight,  but  in 
all  cases  they  tend  to  avoid  strong  wind. 

Adults  frequently  follow  for  considerable  distances  teams  travers- 
ing roads  and  finally,  when  engorged,  settle  on  near-by  objects. 
OUier  teams  which  pass  along  the  same  highways  are  thus  frequently 
attacked  by  flies  which  have  completed  the  digestion  of  their  previous 
meal,  and  this  has  given  rise  to  the  idea  that  the  flies  are  breeding 
in  weeds,  grass,  and  hedges  along  the  highways.  This  is  also  a 
means  by  which  the  flies  invade  territory  beyond  that  in  which  they 
develop.  Adults  have  been  observed  to  travel  many  miles  in  the 
passenger  coaches  of  railways.  Few  individuals  are  carried  in  this 
way,  but  doubtless  the  spread  of  the  species  is  aided^  and,  what  is  more 
important,  diseases  might  be  spread  in  this  way  by  infected  flies. 

Feeding  may  take  place  a  number  of  times.  Experimentally  indi- 
vidual flies  have  been  induced  to  engorge  as  many  as  14  times.  Flies 
have  been  observed  to  partake  of  water  and  to  feed  to  some  extent 
on  succulent  fruit.  They  feed  commonly  on  the  moisture  on  fresh 
manure  and  on  rotting  straw.  Although  man  is  bitten  by  these  flies 
occasionally,  horses  and  cattle  seem  to  be  prefeiTed  as  hosts.  Dogs 
are  also  severely  attacked,  especially  on  tne  ears,  which  are  often 
denuded  of  hair  and  made  practically  raw  by  the  numerous  bites. 

REPRODUCTION 

Mating  of  the  flies  takes  place  while  they  are  not  on  hosts,  and 
egg  laying  soon  follows,  provided  the  flies  have  fed  a  sufficient  num- 
ber of  times.  It  seems  that  at  least  three  feedings  on  blood  are 
necessary  for  the  production  of  eggs.  After  the  third  meal  is  di- 
gested the  flies  seek  suitable  places  for  oviposition.  When  the 
-n-esther  is  cool  additional  feedings  are  often  necessary  before  eggs 
are  produced.  The  adults  appear  to  have  a  keen  sense  of  smell  and 
are  able  to  detect  moist  straw  and  suitable  manure  very  quickly. 
This  is  especially  noticeable  when  a  straw  stack  which  is  dry  on 

•  Known  BdmtlflcBlly  ai  C^>cMlomt/^a  macenarta  Fab. 
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the  outside  is  opened  up  so  as  to  expose  the  moist  and  rotting 
intuior. 

Very  soon  after  a  stack  is  opened  flies  are  sewi  to  come  to  the 
moist  straw  in  numbers  and  begin  depositing  eggs.  Usually  tliey 
crawl  into  the  loose  straw,  sometimes  going  to  a  depth  of  several 
inches.  When  laying  t^gs  the  fly  greatly  extends  the  ovipositor 
and  uses  it  as  an  organ  or  touch  in  locating  a  suitable  spot  The  eggs 
are  laid  in  irregular  masses,  although  occasionally  single  ones  are 
deposited.  The  female  usually  moves  several  times  dunng  oviposi- 
tion  so  that  each  egg  mass  contains  from  a  few  to  as  many  as  25  or 
more  eggs.  TTie  great«st  number  of  eggs  which  has  been  observed  to 
be  deposited  before  another  meal  of  blood  is  taken  is  122.  After  all  of 
the  eggs  have  been  deposited  the  female  again  seeks  a  host,  and  this 
feeding  is  again  followed  by  egg  laying.  Three  or  more  of  such 
ovipositions  commonly  take  place  in  this  species.  It  is  sometimes 
necessary,  especially  during  cool  weather,  for  a  fly  to  become  en- 
gorged twice  oefore  each  oviposition  following  the  first.  The  great- 
est number  of  eggs  which  has  been  seen  to  be  deposited  by  a  single 
female  during  her  life  is  632. 

LENGTH  OP  LIFE  OF  THE  ADULT 

A  knowledge  of  the  length  of  life  of  the  adult  is  important  in  de- 
termining its  possibilities  as  a  disease  carrier  and  annoyer  of  animals. 
Individuals  kept  in  small  tubes  without  food  or  water  during  hot 
weather  died  within  2  days.  When  water  and  sugar  sirup  were 
supplied  to  flies,  in  a  screen  cage  about  1  foot  square,  one  specimen 
out  of  a  large  number  of  males  and  femalee  lived  for  23  days.  Indi- 
viduals which  had  access  to  blood  at  frequent  intervals  lived  17  days, 
and  a  few  specimens,  among  a  considerable  number  which  were  kept 
in  large  cages  with  cattle  and  suitable  material  in  which  to  deposit 
eggs,  lived  for  29  days.  During  cool  weather  the  length  of  life  is 
still  greater.  Under  more  abnormal  conditions  other  investigators 
have  Kept  individuals  alive  more  than  three  months. 

THE  LARVA  AND  ITS  HABITS 

The  larvffi,  or  maggots,  begin  feeding  as  soon  as  they  hatch  from 
the  eggs  and  continue  to  do  so  throughout  their  growth.  Portions 
of  moist  straw  or  other  material  in  which  they  are  oreeding  are  torn 
off  by  their  mandibles,  which  are  located  on  tne  narrow  or  head  end 
of  the  maggot.  Wlien  very  small  they  frequently  penetrate  between 
the  layers  of  the  stalk  or  leaves  of  grain  when  moistened  in  the  straw 
stack.  When  larger  they  often  feed  within  the  straws,  and  trans- 
formation to  the  resting  state  sometimes  takes  place  m  this  pro- 
tected situation, 

TTie  larval  period  lasts  from  11  to  30  days,  and  during  very  cold 
weather  probably  considerably  more  than  a  month.  The  character 
and  abundance  of  food  and  the  amount  o£  moisture  have  an  im- 
portant influence  on  development,  and  larv»  follow  the  moisture  in- 
ward as  the  material  in  which  they  are  breeding  becomes  dry  on  the 
surface.  Pupation  occurs  anywhere  in  the  breeding  material:  it 
frequently  happens,  however,  that  the  larvae,  when  in  small  masses  of 
straw  or  manure,  work  downward  as  the  material  driee  and  pupate 
at  the  surface  of  the  soil,  (    1 1,  M^  I  ■ 
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LIFE  CYCLE 

Complete  deTelopment  from  the  deposition  of  the  egg  to  the  emer- 
gence of  the  adult  fly  may  take  place  in  19  days,  or  even  in  14  days, 
acMx>rdiiig  to  some  investigators.  The  developmental  period,  how- 
ever, usually  ranges  from  21  to  25  days  where  conditions  are  favor- 
able. Forty-three  days  is  the  longest  period  observed,  although  it  is 
certain  that  in  the  late  fall  and  during  the  winter  months  a  much 
longer  period  is  often  necessary.  The  finding  of  full-grown  larvae 
and  pupae  in  straw  during  the  latter  part  of  March,  1913,  in  northern 
Texas  shows  that  development  may  require  about  three  months,  as 
these  stages  almost  certainly  developed  from  eggs  deposited  the 
previous  December. 

HIBERNATION 

In  the  southern  part  of  the  United  Stat«8  there  is  no  true  hiber- 
nation of  this  insect.  Adults  have  been  found  to  emerge  from  their 
breeding  material  at  various  times  during  the  winter  when  tempera- 
tures were  not  low.  It  is  doubtful  if  adults  appearing  under  these 
conditions  ever  lay  eggs.  The  individuals  which  pass  the  winter 
successfully  hatch  from  e^gs  laid  in  the  fall  and  continue  develop- 
ment slowly  during  the  winter,  emerging  in  early  spring  when  the 
temperatures  are  favorable  for  reproduction.  In  the  northern  part 
of  the  United  States  few  Sies  emerge  during  the  winter  months,  tills 
period  being  passed  normally  in  the  larval  and  pupal  stages, 

AGRICULTURAL  PRACTICES  IN  RELATION  TO  FLY 
ABUNDANCE 

Certain  agricultural  practices  favor  greatly  the  development  of  the 
stable  fly.  As  has  been  stated,  this  species  breeds  most  commonly  in 
straw  and  horse  manure  or  in  a  mixture  of  these  two  substances. 
The  custom  of  allowing  the  manure  from  the  horse  stable  to  accumu- 
late just  outside  of  the  stable  doors  insures  the  presence  of  stable 
flies  at  all  times  when  climatic  conditions  are  suitable  for  breeding. 
Allowing  barnyards,  especially  around  dairies,  to  become  knee-deep 
in  manure  is  also  calculated  to  produce  flies  in  abundance. 

In  the  grain  belt  it  is  the  practice  of  farmers  to  thresh  the  grain 
in  the  fields  by  means  of  self-stacking  threshing  machines.  The 
individual  stacks  cover  much  ground,  and  the  straw  is  very  loosely 
piled.  In  many  cases  for  convenience  several  stacks  are  formed  in 
various  parts  of  a  field.  When  threshing  is  followed  by  heavy  sum- 
mer and  fall  rains  this  loosely  piled  straw  is  certain  to  form  a  breed- 
ing place  for  great  numbers  of  flies.  This  is  precisely  what  occurred 
in  1905,  1912,  and  1926,  when  there  were  serious  outbreaks  of  the 
stable  fly  in  Texas.  In  many  instances  straw  stacks  are  not  pro- 
tected from  livestock.  Tlie  animals  soon  scatter  the  straw  and  by 
adding  manure  still  further  favor  fly  breeding.  These  straw  stacks 
usually  are  allowed  to  remain  throughout  the  iall  and  winter  without 
attention.  When  the  succeeding  crop  is  planted  the  area  occupied  by 
the  stacks  is  simply  left  uncultivated.  In  a  few  cases  stacks  are 
burned  in  the  sprmg,  but  frequently  they  are  left  from  year  to  year 
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and  the  new  straw  added  to  the  old  stacks,  destruction  only  taking 
place  when  the  stacks  become  exceedingly  large. 

It  will  be  seen  that  these  practices  not  only  encoura^  the  breed- 
ing of  the  stable  fly,  but  when  the  straw  becomes  sufficiently  rotten 
end  compact  the  house  fly  as  well  breeds  in  it  in  abundance. 
Throughout  the  grain  belt  a  very  considerable  amount  of  valuable 
land  is  thus  left  untilled  and  the  full  manurlal  value  of  the  straw  is 
lost.  That  the  stacks  serve  some  purpose  as  shelter  and  feed  for  live- 
stock kept  in  the  fields  during  winter  is  the  only  legitimate  reason 
for  not  scattering  them  or  burning  them  in  the  late  summer  or  fall. 

NATURAL  CONTROL 

CLIMATIC  EFFECT 

The  flies  feed  when  the  temperature  is  very  high  and  the  sun 
bright  and  hot  as  well  as  during  cool  and  cloudy  weather.  They 
have  been  observed  to  attack  animals  during  drizzling  rain,  and 
when  somewhat  protected  by  sheds  and  stables  they  often  feed  dur- 
ing heavy  rain.  The  lowest  temperature  at  which  flies  have  been 
observed  to  partake  of  blood  was  55°  F.  When  the  temperature  goes 
below  60"  F.  their  desire  to  feed  is  less  marked.  Between  40°  and 
48°  F.  they  lose  their  ability  to  fly,  and  complete  inactivity  occurs 
when  the  temperature  ranges  between  31°  and  45°  F.  This  range  of 
activity  is  due  to  variation  in  individual  flies,  to  the  rapidty  of  the 
decline  or  rise  in  temperature,  and  to  the  minimum  temperature 
experienced  by  the  individuals.  No  flies  appear  to  be  killed  by  a 
temperature  not  lower  than  27°  F.,  and  some  at  least  are  able  to 
survive  temperatures  considerably  below  this  point.  All  flies  at 
Dallas,  Tex.,  seem  to  have  been  killed  when  the  temperature  reached 
8°  F.  As  has  been  stated,  the  flies  always  seek  shady  places  during 
hot  weather,  but  when  the  temperatures  are  lower  they  delight  to 
dart  about  in  the  sun  in  a  manner  very  similar  to  that  of  tHfe 
house  fly. 

The  maggots,  or  larvae,  are  very  susceptible  to  drying.  This  is 
particulars  true  soon  after  the;  have  hatched.  Excessive  moisture 
also  is  detrimental  to  their  development,  and  flooding  kills  them  in  a 
few  hours.  Tliey  appear  to  be  able  to  endure  rather  high  tempera- 
tures when  abundant  moisture  is  at  hand,  although  the  heat  pro- 
duced in  manure  and  straw  stacks  is  often  sufficient  either  to  kill 
them  or  to  drive  them  outward.  No  doubt  the  generation  of  heat 
within  the  breeding  places  stimulates  the  development  of  the  im- 
mature stages  during  the  fall  and  winter  months.  Light  is  detri- 
mental to  the  development  of  the  larvfe.  When  plac^  in  bright 
daylight,  even  though  sheltered  from  the  sun,  larvae  have  never  been 
known  to  complete  development.  These  facts  make  it  possible  to 
destroy  the  pest  in  this  stage  of  its  life. 

The  pupee  of  the  insect,  being  inactive  and  protected,  are  much 
less  susceptible  to  all  climatic  extremes.  They  appear  to  be  able  to 
withstand  low  temperatures  and  are  not  very  susceptible  to  heat  or 
drying,  especially  after  development  of  the  fly  has  proceeded  for 
some  time 
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PREDATORY  ENEMIES 

Hogs,  as  well  as  chickens  and  other  poultry,  are  capahle  of  destroy- 
ing great  numbers  of  the  immature  stages  of  the  stable  fly.  They 
are  attracted  to  tlie  straw  stacks  and  manure  piles  partly  by  the 
grain,  and  incidentally  they  destroy  the  maggots  and  pupee  which 
tiiey  find.  Several  kinds  of  insects  are  important  destroyers  of  these 
stages.  Certain  beetles  devour  them  in  considerable  numbers.  The 
adult  flies  fall  prey  to  numerous  enemies.     Among  the  more  im- 

ertant  enemies  of  the  adults  are  the  large  robber  flies,  which  may 
seen  in  great  numbers  around  straw  stacks,  pouncing  upon  stable 
flies  which  are  depositing  eggs  or  resting  upon  straw.  Wasps  of 
several  kinds  capture  the  flies  that  are  attacking  stock  or  flying  about. 
When  filled  with  blood  the  flies  are  comparatively  sluggish  and  much 
more  easily  caught  by  these  enemies,  and  spiders  often  devour  them. 


Pio.  6. — Burlap  covering  used  to  protect   borwB  (rom   tbe  stable  II; 

PARASITIES 

Two  species  of  small  wasplike  insects  have  been  found  to  breed 
within  the  pupte  of  the  stable  fly.  These  insects  deposit  their  eggs 
through  the  hard  puparium,  ana  instead  of  an  adult  stable  fly  the 
little  parasite  emerges.  In  some  cases,  where  the  immature  stages  of 
the  fly  were  concentrated  in  gi'eat  numbers,  as  many  as  40  per  cent  of 
the  pupEB  were  found  to  have  been  destroyed  by  these  parasites. 
At  least  one  of  the  parasites  *  has  a  wide  distribution  in  this  country. 

ARTIFICIAL  CONTROL 

As  is  the  case  with  most  insects,  the  destruction  of  the  stage  which 
is  actually  doing  the  injury  is  most  desired  by  those  concerned.  With 
this  species,  as  with  many  others,  this  is  very  difficult,  and  Efome 
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more  easy  way  of  securing  the  desired  end  must  be  determined.  With 
the  stable  fly  the  natural  point  of  attack  is  found  in  the  immature 
stages,  and  there  is  every  I'eason  to  believe  that  by  properly  caring  for 
substances  in  which  it  breeds  the  insect  may  be  kept  well  tmder  control, 

PROTECTION   OP  LIVESTOCK   FROM   ATTACK   OP  THE   STABLE  PLY 

When  adult  flies  are  present  in  great  numbers  it  is  necessary  to 
devise  some  means  of  protection  against  them,  especially  since  we 
know  that  every  individual  is  capable  of  feeding  a  number  of  times 
before  it  dies.  Most  of  the  materials  used  with  a  view  to  repelling 
the  flies  from  livestock  have  been  found  to  be  ineffective  and,  although 
some  gave  a  measure  of  protection  for  a  time,  none  had  a  lasting 
effect.  In  addition  to  the  temporary  value  of  tliese  substances,  in 
many  cases  injury  was  produced  by  their  application,  especially  if 
persisted  in  often  enough  to  keep  the  flies  away.  These  facts  empha- 
size the  importance  oi  taking  steps  to  prevent  fly  breeding  ratlier 
than  depending  on  protection  of  the  stock  against  the  flies. 

Many  malodorous  mixtures,  particularly  of  an  oily  nature,  have 
some  value  as  repellents,  but  in  preparing  these  care  should  be  taken 
that  they  are  not  made  too  strong,  particularly  when  animals  are 
being  worked  in  the  hot  sun,  as  they  are  likely  to  cause  overheating 
and  often  produce  shedding  of  the  hair.  A  mixture  of  fish  oil  (1 
gallon),  oil  of  pine  tar-  (2  ounces),  oil  of  pennyroyal  (2  ounces),  and 
kerosene  (14  pmt)  was  fpund  to  be  fairly  effective  in  keeping  the  flies 
off  of  livestock  for  a  short  time  when  applied  lightly,  but  thoroughly, 
to  the  portions  of  animals  not  covered  with  blankets  or  nets.  Kerosene 
extract  of  pyrethrum  is  a  very  good  spray  for  killing  the  flies,  but  the 
proprietary  sprays  of  this  class  are  rather  expensive. 

Work  animals  may  be  largely  protected  from  the  pest  by  means  of 
coverings.  One  type  of  covering  which  has  been  found  very  effective 
and  inexpensive  consists  of  a  blanket  made  of  double  thicknes  of 
burlap  so  arranged  as  completely  to  cover  the  back,  sides,  and  neck  of 
the  animal  {fig.  6),  The  legs  also  are  then  sometimes  covered  by 
means  of  old  trousers  slipped  on  over  the  feet  and  tied  over  the  back. 
Leather  nets  or  strips  of  leather  attached  to  the  bridle  also  aid  in 
keeping  the  flies  from  the  head.  The  ordinary  fly  net  has  been  found 
to  be  of  little  value  as  it  only  tends  to  displace  the  flies  temporarily 
and  cause  them  to  settle  in  places  not  covered  by  the  net. 

Completely  darkened  stables  offer  much  protection  from  the  flies, 
although  the  resulting  lack  of  ventilation  is  objectionable.  The  thor- 
ough screening  of  all  windows  and  doors  is  much  more  desiraUe, 
When  screened  barns  are  used,  care  should  be  taken  to  brush  the  flies 
from  the  animals,  when  they  are  about  to  enter,  by  means  of  nets  over 
the  doorway,  or  with  sacks.  The  flies  which  gain  entrance  to  the 
bam  may  be  killed  by  spraying  with  kerosene-pyrethrum  extract 
Little  can  be  done  to  protect  range  stock  from  the  flies.  Oa  hog 
farms  a  freshly  plowed  trench  offers  considerable  protection  to  the 
swine.  Tlie  sides  of  the  trench  may  be  smeared  with  petroleum. 
which  is  rubbed  off  on  (he  animals  and  acts  a;  a  repellent.  The 
trench  may  be  used  also  for  protecting  sheep,  but  the  petroleum  in 
their  case  is  unnecessary. 
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TRAPPING  THE  FLIES 

It  is  impossible  successfully  to  capture  adult  flies  by  means  of  the 
traps  ordinarily  used  for  the  house  fly,     A  trap  has  been  designed 
by  Prof.  C.  F.  Hodge,  however,  which  may  be  utilized  in  capturing 
adults  as  they  enter  or  leave  barns.    This  trap  (figs.  7,  8,  9)  is  un- 
doubtedly very  effective  under  certain  conditions  and  has  the  advan- 
tage of  catching  not  only  the  stable  fly  but  the  house  fly  and  other 
obnoxious  species.     In  order  to  employ  the  trap  for  the  stable  fly,  it 
should  be  built  in  a  frame  so  as  to  nt  closely  in  a  window,  preferably 
on  the  brightest  side  of  the  barn  and  close  to  the  cows  or  horses  kept 
within.     Other   win- 
dows should  be  dark- 
ened by  hanging  gunny 
sacks  over  them.    This 
may  be  done  so  as  not 
to  mterfere  with  venti- 
lation, and  by  flapping 
in  the  wind  and  dark- 
ening, both  drive  and 
cause    flies    to    be    at- 
tracted   to    the    light- 
trap  window. 

At  the  bottom  of  the 
trap  a  space  about  one- 
fourth  of  an  inch  wide 
running  entirely  across 
the  window  is  left  on 
both  sides  of  the  frame. 
This  crack  admits  the 
flies  beneath  a  roof  or 
ridge  of  screen  wire 
having  holes  large 
enough  for  flies  to  go 
through  punched  along 
its  top  at  2-inch  inter- 
vals. To  capture  the 
house  flies,  bait  consist- 
ing of  any  material 
attractive   to   them   is 

placed  in  pans  beneath        _        _.   __       _         

this  ridge.  The  flies 
enter  this  space,  ascend 
through  the  holes,  and  are  miable  to  escape.  The  sides  of  the  trap, 
also,  are  made  of  ordinary  screen  wire  bent  inward  and  upward  in 
two  horizontal  folds  running  across  the  window,  one  toward  the 
bottom  and  one  toward  the  top.  The  ends  of  the  screen  are  then 
securely  tacked  and  a  series  of  small  holes  punched  along  the  inner 
edge  of  each  of  the  folds.  Tlieflies,  in  trj-ingtogo  in  and  out  through 
the  window,  crawl  into  the  folds  and  enter  the  holes  at  the  apex,  but 
never  escape,  as  on  the  inside  the  holes  are  along  the  projecting 
ridge.    Prof,  Hodge  states  tliat  a  trap  set  in  a  window  in  a  basement 
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bam  near  a  cow  within  caught  nearly  5  quarts  of  flies  from  Jul^  1  to 
November  1.     The. stable  fly  constituted  90  per  cent  of  these  flies. 

This  trap  is  inexpensive  and  can  be  made  by  anyone  with  a  box, 
or  box  lumber,  and  screen  wire.  It  is  especially  well  adapted  to 
well-made  barns  where  the  flies  do  not  have  numerous  places  for 
entrance  and  exit.  It  is  also  more  applicable  to  smaU  bams  in 
which  animals  are  kept  more  or  less  constantly  than  to  large  dairy 
barns  where  the  cows  are  brought  in  only  at  milking  time.  Under 
the  latter  conditions 
the  flies  enter  the  barns 
on  the  cows  and  many 
remain  on  the  walls  of 
the  bam  until  after  the 
cattle  have  been  turned 
out.  In  some  cases 
where  flies  are  con- 
centrated in  dairy 
bams  in  this  manner 
they  have  been  driven 
out  by  forcing  live 
steam  into  the  building 
from  the  boilers  uara 
for  sterilizing  pur- 
poses. Where  such  ar- 
rangements are  made 
the  flies  may  be  caught 
in  such  traps  as  the  one 
described,  as  they  are 
endeavoring  to  escape 
from  the  bam,  which 
should  first  be  tightly 
closed. 

If    such    bams    are 
tightly  closed^  as  above, 
during  the  hglit   pai-t 
of   each   day   and   the 
windows  without  traps 
darkened,     practically 
all  the  flies  will  "  catdi 
themselves  "  in  trying  to  escape  through  the  trap-window  or  win- 
dows.    Many,  however,  prefer  to  use  sprays  to  kill  the  flies  within 
barns. 


Since  straw  stacks  have  been  found  to  be  the  principal  breeding 
places  of  this  insect  In  the  grain  belt,  the  proper  care  of  the  straw  is 
by  far  the  most  important  step  in  control.  When  the  straw  is  to  be 
kept  for  protection  and  food  for  livestock,  it  should  be  stacked  with 
more  than  ordinary  care.  The  sides  of  the  stack  should  be  made 
nearly  vertical  and  it  should  be  rounded  up  well  on  top,  the  better  to 
shed  "the  rain.  With  blower  stackers  a  very  satisfactory  stack  can  be 
put  up  by  controlling  the  blower  and  keepfng  one  or  two  men  on  the 
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stack.  This  method  is  shown  in  Figure  10.  After  the  stack  is  com- 
plete it  is  advisable  to  clean  up  around  its  base  and  to  scatter  or  bum 
the  loose  straw  and  chaff. 

So  far  as  possible,  all  straw  which  is  not  required  for  winter 
feed  for  stock  should  be  disposed  of  immediately  by  scattering  it 
over  the  land  soon  after  threshing  and  subsequently  plowing  it 
under,  or  by  burning  the  stacks.  The  plowing  under  of  the  straw 
which  can  not  be  used  for  feed  is  the  most  advisable  procedure 
in  regions  where  the  moisture  is  sufficient  to  cause  it  to  rot  rap- 
idly. Oat  straw  is  most  generally  used  for  feeding  purposes,  and 
this  straw  forms  the  principal  breeding  eround  for  fliea  It  is  there- 
fore important  in  regions  where  rainfall  is  heavy  that  all  oat  straw 
needed  for  feed  or  bedding  be  baled  and  stored  under  cover  and 
that  the  remainder  be  promptly  burned  or  scattered.  In  the  drier 
sections  of  the  country  proper  stacking  of  the  straw  may  be  de- 
pended upon  for  its  preservation. 

All  straw  stacks  not  consumed  hv  stock  during  the  winter  should 
be  promptly  disposed  of  in  the  early  spring,  as  these  stacks  furnish 


Fio.  S. — Pl[e  at  ales  csugbt  la  a  Ilodge  Dftrap.     (Hodge) 

flies  continuously  during  spring  and  summer.  Often  the  flies  reared 
in  such  situations  are  abundant  enough  to  cause  great  annoyance  to 
livestock  during  early  spring,  and  by  multiplying  throughout  the 
summer  an  almost  incredible  number  are  produced  by  fall. 

The  conditions — that  is,  the  heavy  rainfall  on  the  freshly  threshed 
straw — which  have  produced  most  of  the  severe  outbreaks  render 
the  straw  largely  unfit  for  feed  for  livestock,  as  the  stacks  in  many 
cases  are  wet  through  and  soon  become  heated  and  rotten.  In  such 
instances,  where  the  flies  are  already  breeding  in  these  stacks,  their 
immediate  destruction  by  burning  or  scattering  is  necessary  to  relieve 
the  conditions.  When  stacks  are  scattered  the  work  should  be  done 
thoroughly^  so  as  to  expose  the  straw  completely  to  the  influence  of 
the  sun,  wmd,  and  light.  By  this  procedure  practically  all  of  the 
larvse  and  many  of  the  pupse  are  destroyed.  Straw  spreaders  are  on 
the  market  which  are  said  to  give  satisfaction. 

It  is  best  to  plow  under  the  scattered  straw  soon  after  it  has  be- 
come well  dried  out.  In  many  sections  of  the  grain  belt  plowing  is 
not  generally  practiced,  the  land  being  simply  disked  prior  to  seed- 
ing'.   The  scattering  or  straw  over  the  ground  in  such  cases  is  less 
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practicable  than  where  the  land  is  plowed;  hence  wherever  plowing 
can  be  done  it  should  be  adopted. 

In  sections  of  the  country  where  headers  instead  of  binders  are 
used,  and  consequently  a  smaller  amount  of  straw  is  accumulated, 
the  straw  is  much  more  easily  disposed  of  by  the  methods  just  out- 
lined. The  use  of  combined  harvesters  and  threshers  solves  the  prob- 
lem of  the  straw  stack,  for  by  this  method  the  straw  and  chaff  are  left 
distributed  over  the  Belds. 

The  use  of  poisons  or  other  substances,  with  a  view  of  destroying 
immature  flies  in  straw  stacks,  is  neither  practicable  nor  advisable. 
Enormous  quantities  of  these  materials  would  be  required  to  per- 
meate the  straw  to  kill  the  larvse,  and,  even  though  they  were 
destroyed,  the  straw  would  be  rendered  dangerous  to  fivestocfc. 

Although  straw  is  the  principal  breeding  place  for  stable  flies 
within  the  grain  belt,  there  is  no  doubt  that  thousands  of  them  de- 


Pio.  4.— SiacfclDg  straw  to  pre»*Dt  stable  flj  breedlne 

veiop  in  manure  piles.  Moreover,  such  material  is  utilized  exten- 
sively as  a  breeding  place  for  the  house  fly  and  horn  fly.  Hence  the 
proper  care  of  all  sorts  of  animal  refuse  is  essential  for  successfully 
combating  the  pest.  Manure  should  be  hauled  out  and  scattered  at 
regular  intervals,  preferably  every  three  days,  as  is  recommended  for 
the  control  of  the  nouse  fly,  and  any  accumulations  of  straw  or  hay, 
especially  adjacent  to  stables,  should  be  disposed  of,  as  these  are 
often  utilized  for  the  breeding  of  the  stable  fly  when  larger  accumu- 
lations of  horse  manure  and  straw  are  not  available. 

Manure  boxes  provided  with  a  trap  on  fop  to  catch  the  flies  which 
breed  out  (fig.  11)  prove  very  satisfactory  for  farms  with  a  few 
head  of  stock.  The  box  should  be  as  nearly  fly-proof  as  possible  and 
the  manure  put  into  it  at  least  every  four  days  so  as  to  catch  the 
house  flies  as  well  as  stable  flies. 
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Manure  pits  properly  screened  and  with  flytraps  provided  are 
adaptable  to  use  on  dairy  farms,  and  the  ma^rgot  trap  described  in 
Farmers'  Bulletin  851  wilt  destroy  many  stable-fly  maggots  as  well 
as  those  of  the  house  fly. 

A  large  percentage  of  stable-fly  larvae  as  well  as  tarvse  of  the  house 
fly  may  be  destroyed  in  manure  by  treating  it  with  hellebore  or 
boras.  The  former  is  used  by  soaking  one-naif  pound  of  hellebore 
in  10  gallons  of  water  for  24  hours  and  sprinkling  this  quantity  over 
each  8  bushels  of  manure.    The  borax,  used  in  powdered  form  at  the 


Fro.  11. — Manure  boi  with  flytrap  allacheii 

rate  of  1  pound  to  each  16  cubic  feet  of  manure,  is  scattered  over  the 
pile  and  sprinkled  with  water.  Neither  of  these  substances  will 
injure  the  fertiliiiing  value  of  the  manure  if  used  in  the  quantities 
indicated  and  if  not  over  15  tons  of  the  treated  manure  is  applied 
per  acre. 

The  need  of  properly  caring  for  stable  refuse  is  still  further  em- 
phasized by  the  fact  that  there  are  far  more  manure  piles  than  straw 
stacks.  Furthermore,  the  stable  manure  is  usually  in  close  proximity 
to  the  habitations  of  man  and  thus  furnishes  flies,  which  have  freer 
access  to  man,  with  consequent  greater  potentiality  as  disseminators 
of  human  diseases. 

MEDICATED  SALT  VALUELESS 

Certain  medicated  salts,  most  of  which  contain  sulphur  and  common 
salt,  have  been  placed  on  the  market.  The  claim  is  made  that  their 
use  in  lieu  of  common  salt  will  protect  stock  from  flies.  Such 
materials  are  entirety  valueless  against  flies. 
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fpHE  ACUTE  PAIN  produced  by  the  insertion  of 
-'-  the  proboscis  of  the  stablefly  brings  to  any  man 
a  sudden  realization  that  this  biting  insect  is  point- 
edly different  from  the  housefly,  or  typhoid  fly, 
even  if  until  then  his  opinion  had  been  that  the  two 
were  identical. 

At  times  this  fly  becomes  excessively  abundant  and 
occasions  heavy  losses  among  nearly  all  classes  of 
livestock.  Year  in  and  year  out  it  is  a  source  of 
great  annoyance,  especially  to  horses  and  cattle,  and 
is  an  all-too-common  and  persistent  pest. 

The  adult  stablefly  resembles  the  housefly,  but  is 
slightly  broader  and  feeds  principally  on  the  blood 
of  animals,  which  it  draws  with  its  long,  piercing 
mouth  parts.  It  breeds  in  accumulations  of  various 
kinds  of  vegetable  matter  and  also  in  manure,  espe- 
cially when  the  latter  is  mixed  with  straw.  When 
strawstacks  become  wet  soon  after  threshing  the 
flies  breed  in  the  fermenting  straw,  and  it  is  these 
conditions  that  produce  the  severe  outbreaks. 

Spraying  animals  with  repellents  is  not  very  satis- 
factory, but  the  numbers  of  stableflies  can  be  kept 
down  by  caring  properly  for  stable  refuse  and  by 
slacking  or  otherwise  disposing  of  the  straw. 

This  bulletin  is  a  revision  of  and  supersedes 
Farmers'  Bulletin  540,  The  Stable  Fly. 
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THE  STABLEFLY:  HOW  TO  PREVENT  ITS  ANNOY- 
ANCE AND  ITS  LOSSES  TO  LIVESTOCK 
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A  TORMENTING  AND  INJURIOUS  PEST 

'T'HE  STABLEFLY,*  or  stock  fly,  is  one  of  the  most  important 
sources  of  annoyance  to  livestock  throughout  the  United  States, 
When  present  in  small  numbers  it  has  no  apparent  injurious  effect, 
but  on  frequent  occasions  conditions  arise  which  permit  its  develop- 
ment in  enormous  numbers,  and  at  such  times  the  mjury  to  all  classes 
of  livestock  becomes  marked. 

In  addition  to  being  a  source  of  annoyance  to  domestic  animals, 
the  stablefly,  when  present  in  large  numbers,  has  a  deleterious  effect 
upon  them  owing  to  the  quantity  of  blood  drawn^  and  animals  not 
infrequently  are  so  reduced  in  vitality  as  to  permit  certain  diseases 
to  become  acute  and  cause  their  death.  In  Africa  and  other  parts 
of  the  world  this  fly  is  capable  of  transmitting  certain  serious  mala- 
dies of  horses  and  camels.  In  our  country  it  probably  plays  a  part 
in  the  dissemination  of  anthrax,  and  investigations  indicate  that  the 
disease  of  horses  known  as  swamp  fever  or  infectious  anemia  is  carried 
by  it.  Work  thus  far  conducted  indicates  that  the  fly  acts  solely  as  a 
mechanical  carrier,  passing  these  diseases  directly  from  one  animal  to 
another  in  biting. 

In  addition  to  its  role  as  a  livestock  pest,  the  stablefly  is  important 
as  an  annoyer  of  man,  and  there  is  some  indication  that  it  is  con- 
cerned, in  part  at  leasts  wif1>tiie-tiiin3ir.ission  of  certain  diseases  of 
man,  most  notabJe'of'which  is-in+tlnCile  paralysis. 

THE    COMMON   NAAiES  OF   THE  INSECT   AND   HOW   IT 
*      MAY  BE  RECOGNISED 

"Stablefly"  is  not  entirely  satisfactory  as  a  common  name  for  this 
pest,  as  it  is  frequently  abundant  in  open  fields  and  along  roadways 
and  is  not  uncommonly  encountered  about  the  house.     Nevertheless 

iKdowu  i>cl<!DtlA(«]l]i  an  Stomoryf  calcitiann  iL.). 
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it  is  found  about  stables  more  frequently  than  anywhere  else.  In 
certain  localities  such  names  as  "stnblefly,"  "stock  fly, '  "dog  fly,"  "wild 
fly,"  "straw  fly,"  and  "biting  housefly"  are  applied  to  it. 

As  the  last  name  suggests,  this  insect  is  frequently  confused  with 
the  housefly.'  The  common  housefly  is  not  capable  of  biting,  its 
mouth  parts  being  soft  and  broad  on  the  tip.  On  the  other  hand,  the 
stablefly  has  mouth  parts  well  fitted  for  piercing  the  skin  of  animals 
and  sucking  blood.  The  presence  of  such  biting  mouth  parts,  there- 
fore, distinguishes  it  at  once  from  the  housefly.  The  tip  of  the  beak 
can  be  seen  protruding  from  beneath  the  front  of  the  head  when  the 
fly  is  at  rest.  (See  figs.  4  and  5.)  The  insect  is  usually  slightly  larger 
than  the  housefly  and  more  robust.  It  usually  alights  upon  an  animal 
with  the  head  directly  upward,  while  another  insect  sometimes  con- 
fused with  it,  the  horn  fly,*  rests  with  its  head  downward,  and  the 
housefly  may  assume  various  positions  and  moves  much  more  fre- 
quently. The  horn  fly  is  much  smaller  than  the  stablefly,  the  wings 
are  widely  spread  at  tne  tips,  and  it  is  usually  present  on  cattle  only, 
where  it  occurs  in  small  swarms,  moving  from  one  part  of  the  animal 
to  another  when  disturbed. 

DISTRIBUTION  AND  ABUNDANCE 

The  stablefly  is  very  widely  distributed  throughout  the  world.  In 
fact  it  seems  to  have  followed  man  and  his  domestic  animals  to  aU 
quarters  of  the  globe.  It  becomes  more  abundant,  however,  in  the 
temperate  regions,  such  as  the  United  States  and  Argentina.  In  the 
United  States  it  is  found  everywhere,  but  within  the  confines  of  this 
country  its  abundance  varies  considerably. 

Serious  annoyance  to  livestock  is  most  common  in  the  Central  States 
from  Texas  to  Canada,  where  grain  is  grown  extensively.  Reports 
indicate  that  it  may  be  important  occasionally  in  various  other  sec- 
tions and  is  a  more  or  less  persistent  pest  in  all  irrigated  regions. 

From  time  to  time  exceedinglv  severe  outbreaks  of  this  insect  occur. 
One  of  the  worst  of  these  tooK  place  in  1912,  Injury  in  northern 
Texas  and  in  Oklahoma  during  the  late  summer  and  early  fall  of 
tliat  year  was  unprecedented.  The  pest  was  abnormally  numerous 
throughout  the  entire  grain  belt,  including  the  southern  portions  of 
central  Canada.  Since  1912  the  insect  has  appeared  in  great  numbers 
on  several  occasions,  but  these  outbreaks  have  not  been  so  widespread. 

This  fly  appears  not  infrequently  on  warm  days  during  the  winter 
and  early  spring  in  the  Southern  States,  but  seldom  does  it  become 
sufficiently  abundant  in  any  part  of  this  country  to  cause  annoyance 
before  early  summer.  It  .nearly  always  increases  i«  abundance  and 
injury  is  most  acute  during  August  tiha'  S^'ten^ber.  ■ 

CHARACTER  OF  INJURY  AND  LOSSES 

Practically  all  warm-blooded  animals  are  attacked  by  the  stablefly, 
but  some  domestic  species  are  much  freer  from  injury  than  others. 
This  comparative  freedom  is  due  largely  to  protection  afforded  by  the 
hair  of  the  host  or  by  some  of  its  habits.     Mules,  horses,  cattle,  nogs, 


■  Known  aclentlBcsllj-  a 
■KnoWQ  Bcleallflcoll;  a 
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dogs,  cats,  sheep,  and  goats  are  subject  to  attack  in  about  the  order 
named.  The  distress  caused  individual  animals  varies  greatly  with 
their  temperament. 

As  has  been  indicated,  this  fl^  is  of  importance  in  a  number  of  ways. 
There  is  little  doubt  that  it  is  a  potent  factor  in  disease  transmis- 
sion, although  actual  proof  of  this  has  been  secured  in  tiw  case  of  a 
few  diseases  only. 

Aside  from  conveying  disease,  this  insect  is  of  much  importance  on 
account  of  the  worry  produced  by  its  bites.  During  severe  outbreak 
this  is  probably  the  most  important  cause  of  losses.  In  periods  of 
great  Koundance  all  livestock  are  compelled  to  keep  up  a  constant 
fi^ht  against  flies  from  early  morning  until  dark.  At  such  times  the 
flies  are  present  not  only  around  bams  but  in  towns,  cities,  and  open 
fields.  Animals  that  are  being  worked  in  fields  or  on  the  streets 
and  those  kept  in  stables  suffer  alike.  During  severe  outbreaks  many 
horses  and  cattle  become  so  weak  that  they  give  up  the  fight  against 
the  pest,  and  the  flies  swarm  over  them  in  countless  numbers.  In  a 
few  cases,  where  the  animals  are  not  promptly  protected  from  attack, 
(hey  succumb  in  a  short  time. 

The  loss  of  blood  during  severe  outbreaks  is  an  important  consid- 
eration. When  the  fly  is  riilly  engorged,  the  abdomen  is  greatly  dis- 
tended, and  it  has  been  found  that  the  blood  extracted  at  one  feeding 
is  soon  digested  and  the  fly  is  ready  for  another  meal.  Thus  animals 
continual^  exposed  must  serve  to  engorge  thousands  of  individuals 
each  day,  each  of  the  flies  ingesting  several  drops  of  blood  during 
a  meal. 

In  the  part  of  the  United  States  where  Texas  fever  occurs,  in  addi- 
tion to  the  livestock  actually  killed  by  harassment  and  loss  of  blood, 
a  considerable  number  of  cattle  are  lost  from  Texas  fever.  In  most 
of  these  animals,  although  the  disease  organisms  are  latent  in  the 
blood,  no  apparent  injury  would  result  under  conditions  favorable  to 
livestock.  Under  the  strain  of  continually  fighting  the  flies  and  with 
the  weakened  condition  brought  about  by  the  loss  of  blood,  however, 
an  acute  form  of  Texas  fever  is  induced.  When  animals  begin  to 
suffer  from  the  fever  they  are  less  energetic  in  fighting  the  flies  and 
consequently  become  the  more  ready  victims. 

During  severe  outbreaks  the  milk  supply  in  fly-infested  zones  is 
much  reduced.  In  the  worst  of  these  outbreaks  dairymen  find  that  the 
output  of  milk  declines  40  to  60  percent  and  that  in  some  cases  cows 
are  completely  dried.  For  several  months  after  the  pest  is  abated  the 
effects  of  the  outbreak  are  apparent  in  lower  milk  production.  Even 
in  cows  that  freshen  several  months  after  an  outbreak  the  effect  on  the 
yield  of  milk  is  said  to  be  apparent. 

During  outbreaks  all  animals  in  the  fly  zone  are  reduced  in  flesh. 
In  many  cases  cattle  that  had  been  fat  enough  for  market  are  so  lean 
that  they  cannot  be  sold  advantageously.  Horses  and  mules  in  many 
cases  lose  from  10  to  15  percent  in  weight.  Some  dairy  herds  that  are 
usually  shown  at  fairs  suffer  such  maraed  injury  that  they  are  not  fit 
to  be  exhibited. 

In  many  cases  the  joints  of  both  horses  and  cattle  become  so 
swollen  and  stiff  from  standing  in  water  to  avoid  the  flies  that  the 
itnimals  can  scarcely  walk  Incessant  stamping  also  injures  their 
feet  and  joints. 
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Another  source  of  loss  to  farmers  is  their  inability  to  proceed  with 
the  usual  farm  plowing  and  other  operations  at  the  proper  time.  In 
many  sections  the  flies  annoy  the  horses  so  much  that  they  cannot 
stand  both  the  work  and  fighting  off  the  flies.  ScHne  men  work  thrar 
horses  at  night  in  an  effort  to  eliminate  the  attacks,  but  this  is  too 
severe  for  the  teams,  :is  the  flies  have  allowed  them  no  rest  during; 
the  day.  Numerous  instances  of  horses  becoming  frantic  from  irri- 
tation are  recorded.  These  often  result  in  runaways  and  their  at- 
tendant damage.  Animals  that  are  not  being  workra  sometimes  are 
injured  by  running  into  barbed-wire  fences  in  endeavoring  to  escape 
the  flies. 

Along  the  Gulf  and  Atlantic  coasts,  particularly  in  western  Flor- 
ida, this  pest  frequently  becomes  extremely  annoying  to  men  and  live- 
stock late  in  the  summer  and  in  the  fall.  The  flies  often  attack  people 
on  the  beaches  so  violently  as  to  drive  them  to  cover;  and  vacationists 
naturally  leave  the  affected  areas  when  such  hordes  of  flies  api>ear. 

In  the  Com  Belt,  where  many  cattle  are  fattened,  the  stablenj  is  a 
source  of  great  loss.  Feeders  frequently  find  it  necessary  to  put  their 
animals  on  the  market  without  proper  finish  because  gains  are  im- 
possible and  loss  in  weight  is  common  when  the  flies  become 
numerous. 

SUMMARY  OF  LIFE  HISTORY 

Like  all  other  flies,  this  species  has  four  stages  in  its  life  history — 
namely,  the  egg,  larva,  pupa,  and  adult. 

The  egg.— The  eggs  of  this  fly  are  elongate  ovoid  and  of  a  creamy 
white  color.  They  are  about  one  twenty- 
fifth  of  an  inch  inlength  and  under  a  mag- 
nifying glass  show  a  distinct  furrow  along 
one  side.  When  placed  on  any  moist  sub- 
stance they  hatch  in  from  1  to  3  days  after 
,  ^  .»..*...  being  deposited.  In  hatching  a  small  slit 
fl\^atmc^  toT  «^rSw:  is  '"«J«  «'■<>""<>  "»«  ^"d  of  tlie  groove,  and 
Greatly  enlarged.  the  minute  maggot  crawls  out.     Figure  1 

shows  four  eggs  on  a  piece  of  straw. 
The  larva,  or  maggot. — When  first  hatched,  the  larvae,  or  nia^ots. 
are  about  one-twelfth  of  an  inch  in  length  and,  being  translucent, 
are  not  easily  seen  with  the  naked  eye.  Development  takes  place 
fairly  rapidly  when  the  proper 
food  is  available,  and  the  growth 
is  completed  within  11  to  30  or 
more  days.  When  full-grown  the 
larvae  (fig.  2)  are  pale  yellow  or 
nearly  white  and  about  four-fiftlis 
of  an  inch  in  length.  They  have 
the  typical  shape  and  action  of  most  maggots  of  this  group  of  flies. 
The  hmd  end  is  large,  and  the  body  tapers  to  the  head.  When  ex- 
pased  to  the  light  the  maggot  quickly  disappears  in  the  straw  or  other 
matter  in  whicli  it  is  developing. 

The  i>upa. — W'hen  the  larvae  are  full-grown,  they  shorten  and  be- 
come thicker,  and  the  skin  contracts  and  hardens  to  form  the  case  in 
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which  the  transformation  to  the  adult  is  to  take  place.     This 

Euparium,  or  pupal  case  (fig.  3),  is  rather  soft  and  yellowish  at  first 
ut  soon  becomes  harder  and  changes  to  reddish  brown.  It  is 
elongate  oval,  slightly  thicker  toward  the 
head  end,  and  from  one-sixth  to  one- 
fourth  of  an  inch  in  length.  During 
this  stage  the  insect  is  completely  dor- 
mant, the  transformation  from  maggot  to 
aduly  fly  going  on  within  the  puparium. 
This  resting  stage  requires  from  6  to  20 
days,  or  in  cool  weather  considerably 
longer. 

The  adult. — ^When  the  fly  nas  completed  its  development  within 
the  puparium  it  pushes  its  liead  against  the  end  until  the  shell  splits 
open.    Then  it  crawls  out  as  an  adult  flv,  but  so  different  from  the 
fiy  ordinarily  seen  that  one  would  scarcelv  recognize  it.    The  color  is 
pale,  and  the  head  bulges  out  in  front  oetween  the  eyes.    At  this 
time   the   wings   are    only    small 
wrinkled  sacs.    In  a  few  minutes 
air  is  forced  into  the  wings,  and 
they   unfold   slowly,   the   fly   be- 
comes gradually  darker  in  color, 
and  its  Dody  becomes  harder.    Up 
to  this  time  the  beak  is  not  visi- 
ble, as  it  is  bent  downward  be- 
tween the  legs.     Soon  it  becomes 
almost  black  and  is  brought  for- 
ward  in   its  natural   position  so 
that  the  tip   may  be   seen   from 
above.     When  completely   dried 
out,  the  adults  show  four  rather 
distinct,  dark,  longitudinal  mark- 
ings on   the   thorax,   as   well   as 
several  dark  spots  on  the  abdo- 
men.   The  male  usually  is  slightly 
smaller  than  the  female,  the  oody 
of    which    measures     from    one- 
fourth  to  five-sixteenths  of  an  inch  in  length.     The  adult,  as  seen 
from  above,  is  shown  in  figure  4,  and  a  side  view  of  a  female  specimen 
engorged  with  blood  is  shown  in  figure  6. 

DEVELOPMENT  AND  HABITS 

BREEDING  PLACES 

Horse  manure  has  been  considered  the  normal  breeding  medium 
for  this  pest.  Investigations  made  during  the  outbreak  in  1912 
showed  clearly,  however,  that  the  vast  majority  of  the  flies  bred  out  in 
strawstacks,  and  investigations  made  around  stables  and  barns  indi- 
cate that  while  the  fly  breeds  in  pure  horse  manure  it  favors  a 
mixture  of  this  substance  with  straw.  The  fly  was  found  to  be  breed- 
ing in  much  greater  abundance  in  oat  straw  than  in  wheat  straw. 
This  appearedto  be  due  to  the  softer  stems  and  the  greater  amount 
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of  leaves  in  the  oat  straw,  which  furnished  better  food  and  allowed 
the  stacks  to  become  more  compact.  Rice  straw  was  found  to  fur- 
nish suitable  breeding  conditions,  and  there  is  little  doubt  that  barley 
and  \je  straw  often  serve  as  food  for  the  immature  stages. 

This  fly  has  been  found  by  Professor  Iches  to  breed  in  Argentina  in 
great  numbers  in  the  debris  left  after  tlireshing  flux.  A  careful 
examination  of  portions  of  alfalfa  stacks  which  were  moist  and  read- 
ily accessible  to  numbers  of  flies  showed  that  they  were  not  infested, 
nor  were  accumulations  of  weeds  and  bunches  of  grass  in  open  fields. 
The  insect  occasionally  miiy  breed  in  broken-up  masses  of  hay  or  dead 
grass,  especially  when  these  are  permeated  with  liquids  from  maimre, 
and  corn  husks  in  feeding  pens  have  been  found  to  harbor  the 
maggots. 

Oil  some  of  the  islands  in  the  Great  Lakes  and  along  the  Gulf  and 
Atlantic  coasts  these  flies  are  present  in  great  numbers  nearly  every 
summer.    It  seems  certain  that  they  breed  in  accumulations  of  fer- 
menting vegetation  under  such  circumstances.    The  principal  breed- 
ing place  is  probably  in  wind- 
rows of  seaweed  deposited  at  a 
favorable  height  above  tlie  water. 
The  manure   piles  commonly 
found  near  stables  where  horses 
are  kept  furnish  suitable  breed- 
ing conditions.  This  is  especially 
true  in  the  early  spring,  when 
the  warmth  of  the  manure  ap- 
pears to  be  very  attractive  to  tfie 

,-  ™„  .,  u  .....  ,  flies  for  egg  laying.  Cow-lot 
FioiRE  5.— The  atalilelty:  Adult  female      „  ^r-  u       iP         u 

engorged    with    biwid.    side    view,     manure      which      has      become 

Greatly  enlarged.  broken  up,  especially  when  mixed 

with  waste  feed,  is  utilized  as  a 
breeding  place;  and  so  is  silace,  particularly  when  mixed  with  straw, 
as  is  often  the  case  when  the  bottom  of  a  silo  is  cleaned  out  Exi>eri- 
mentally,  a  few  sjiecimens  have  been  reared  from  pure  cow  manure, 
but  this  substance  seems  to  be  unattractive  to  the  adult  and  not 
favorable  for  the  breeding  of  the  larvae  on  account  of  its  very 
compact  texture. 

The  stablefly  has  never  been  found  breeding  in  human  excrement 
and  does  imt  frequent  malodorous  places,  which  are  so  attractive  to 
the  housefly;  hence  it  is  much  less  nkely  to  carry  typhoid  and  other 
germs  which  may  be  found  in  such  places. 

This  insect  develops  somewhat  more  slowly  than  the  housefly,  and 
it  is  therefore  more  essential,  in  order  that  it  may  breed  successfully, 
that  the  eggs  be  deposited  in  rather  large  accumulations  of  material. 
The  larvae  are  sensitive  to  drought  and  soon  succumb  if  the  material 
in  which  they  are  developing  is  not  kept  rather  moist. 

HABITS  OF  THE  ADULT 

Both  the  male  and  female  of  this  species  feed  on  the  blood  of 
animals.  They  appear  to  discover  their  host  mainly  by  sight  and 
usually,  especially  on  cattle,  pass  quickly  to  the  lower  portion  of  the 
legs,  particularly  on  the  outside,  where  the  hair  is  somewhat  shorter 
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than  on  the  other  parts  of  the  animal  and  where  they  are  less  likely 
to  be  struck  by  the  fail  of  the  host.  When  flies  are  very  abundant 
their  attack  is  by  no  means  confined  to  the  lees,  as  both  cattle  and 
horses  have  been  seen  practically  covered  with  flies  on  all  parts  of  the 
body.  They  seldom  remain  on  the  host  long  without  inserting  the 
beak.  Before  blood  is  extracted  they  are  easily  disturbed  and  often 
move  about  several  times  before  settling  down  for  final  engorgement. 
After  the  beak  is  well  inserted  and  the  blood  begins  to  flow  they 
usually  become  engorged  in  from  2  to  5  minutes.  The  insertion  of  the 
beak  is  accompanied  oy  a  rather  severe,  sharp  pain.  This  accounts 
for  much  of  the  worriment  caused  to  the  host.  After  blood  extraction 
has  begun  little  or  no  pain  is  feit.  During  feeding  the  abdomen 
becomes  greatly  distended  (fig.  5)  and  often  of  a  distinctly  reddish 
color.  When  satisfied,  the  fly  withdraws  its  beak  and  flies  rather 
sluggishly  to  some  near-by  object,  where  it  rests  while  digesting  its 
meal.  When  the  proboscis  is  withdrawn  a  drop  of  blood  usually 
exudes  from  the  wound.  Xumerous  small  files  have  been  seen  to 
frequent  the  blood  which  exudes  in  this  way,  and  it  is  not  improb- 
able that  the  screwworm  fly*  may  deposit  its  eggs  on  these  spots  and 
thus  cause  infestation  of  the  host  with  its  maggots. 

During  warm  weather  the  blood  is  digested  rapidly  and  the  flies 
may  fe^  again  the  same  day.  When  the  weather  is  cooler  they 
usually  require  about  a  day  for  the  digestion  of  the  blood.  After 
partaking  of  a  meal  the  flies,  during  hot  weather,  ordinarily  alight 
on  the  walls  of  building^  or  on  foliage  of  plants  in  shady  situations. 
When  the  temperature  is  lower  they  remam  in  the  sunlight,  but  in 
all  cases  they  tend  to  avoid  strong  wind. 

Adults  frequently  follow  for  considerable  distances  teams  travers- 
ing roads  and  finally,  when  engorged,  settle  on  near-by  objects. 
Other  teams  which  pass  along  the  same  highways  are  thus  frequently 
attacked  by  flies  which  have  completed  the  digestion  of  their  previous 
meal,  and  this  has  given  rise  to  the  idea  t)iat  the  flies  are  breeding 
in  weeds,  grass,  and  hedges  along  the  highways.  This  is  also  a 
means  by  which  the  flies  invade  territory  beyond  that  in  which  they 
develop.  Adults  have  been  observed  to  travel  many  miles  in  the 
passenger  coaches  of  railways.  Few  individuals  are  carried  in  this 
way,  but  doubtless  the  spreaa  of  the  species  is  aided,  and,  what  is  more 
important,  diseases  mignt  be  spread  in  this  way  by  infected  flies. 

Feeding  may  take  place  a  number  of  times.  Experimentally,  indi- 
vidual flies  have  been  induced  to  engorge  as  many  as  14  times.  Flies 
have  been  observed  to  partake  of  water  and  to  feed  to  some  extent 
on  succulent  fruit.  They  feed  commonly  on  the  moisture  on  fresh 
manure  and  on  rotting  straw.  Althougli  man  is  bitten  by  these  flies 
occasionally,  horses  and  cattle  seem  to  be  preferred  as  hosts.  Dogs 
are  also  severely  attacked,  especially  on  the  ears,  which  are  often 
denuded  of  hair  and  made  practically  raw  by  the  numerous  bites. 

REPRODUCTION 

Mating  of  the  flies  takes  place  while  they  are  not  on  hosts,  and 
egg  laying  soon  follows,  provided  the  flies  have  fed  a  sufficient  num- 
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ber  of  (imes.  It  seems  that  at  least  three  feedings  on  blood  are 
necessary  for  the  production  of  eggs.  After  the  third  meal  is  di- 
gested the  flies  seek  suitable  places  for  oviposition.  When  tlie 
weather  is  cool  additional  feedings  are  often  necessary  before  eggs 
are  produced.  The  adults  appear  to  have  a  keen  sense  of  smell  and 
are  able  to  detect  moist  straw  and  suitable  manure  very  quickly. 
This  is  especially  noticeable  when  a  strawstack  which  is  dry  on 
the  outside  is  opened  up  so  as  to  expose  the  moist  and  rotting 
interior. 

Very  soon  after  a  stack  is  opened  flies  are  seen  coming  to  the 
moist  straw  in  numbers  and  beginning  to  deposit  eggs.  Usually  they 
crawl  into  the  loose  straw,  sometimes  going  to  a  depth  of  several 
inches.  Wien  laying  eggs  the  fly  greatly  extends  the  ovijjositor 
and  uses  it  as  an  organ  of  touch  in  locating  a  suitable  spot.  The  eggs 
are  laid  in  irregular  masses,  although  occasionally  single  ones  are 
deposited.  The  female  usually  moves  several  times  during  oviposi- 
tion so  that  each  egg  mass  contains  from  a  few  to  as  many  as  25  or 
more  eggs.  The  greatest  number  of  eggs  which  a  stableflv  has  been 
observe  to  deposit  before  taking  another  meal  of  blood  was  122. 
After  all  of  the  eggs  have  been  deposited  the  female  again  seeks  a 
host,  and  this  feeding  is  again  followed  by  egg  laying.  Three  or  more 
of  such  ovipositions  commonly  take  place  in  this  species.  It  is  some- 
times necessary,  especially  during  cool  weather,  for  a  fly  to  bec(Hne 
engorged  twice  before  each  oviposition  following  the  first.  The 
great(»t  number  of  eggs  which  a  single  female  has  b^o  seen  to  deposit 
during  her  life  is  632. 

LENGTH  OF  LIFE  OF  THE  ADULT 

A  knowledge  of  the  length  of  life  of  the  adult  is  important  in  de- 
termining its  )>ossibilities  as  a  disease  carrier  and  annoyer  of  animals- 
Individuals  kept  in  small  tubes  without  food  or  water  during  hot 
weather  died  within  2  days.  When  water  and  si^ar  sirup  were 
supplied  to  flies  in  a  screen  cage  about  1  foot  square,  one  specimen 
out  of  a  large  number  of  males  and  females  lived  for  23  days.  Indi- 
viduals that  had  access  to  blood  at  frequent  intervals  lived  17  days, 
and  a  few  specimens,  among  a  considerable  number  which  were  kept 
in  large  cages  with  cattle  and  suitable  material  in  which  to  deposit 
eggs  lived  tor  29  days.  During  cool  weather  the  length  of  life  is  still 
greater.  Under  more  abnormal  conditions  other  investigators  have 
kept  individuals  alive  more  tlian  3  months. 

THE  LARVA  AND  ITS  HABITS 

The  larvae,  or  maggots,  begin  feeding  as  soon  as  they  hatch  from 
the  eggs  and  continue  to  do  so  throughout  their  growth.  Portions 
of  moist  straw  or  other  material  in  which  they  are  oreeding  are  torn 
off  by  tlteir  mandibles,  which  are  located  on  the  narrow  or  head  end 
of  the  maggot.  When  very  small,  they  frequently  penetrate  between 
the  layers  of  moist  stall^  or  leaves  of  grain  in  the  strawstack. 
When  larger,  they  often  feed  within  the  straws,  and  transformation 
to  the  resting  state  sometimes  takes  place  in  this  protected  situation. 

The  larval  period  lasts  fi-om  11  to  30  days,  and  during  very  cold 
weather  probably  considerably  more  than  a  month.    Tlw  character 
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and  abundance  of  food  and  the  amount  of  moisture  have  an  im- 
portant influence  on  development,  and  larvae  follow  the  moisture  in- 
ward as  the  material  in  which  thev  are  developing  becomes  dry  on  the 
surface.  Pupation  occurs  anywliere  in  the  breeding  material;  it 
frequently  happens,  however,  that  the  larvae,  when  in  small  masses  of 
straw  or  manure,  work  downward  as  the  material  dries  and  pupate 
at  the  surface  of  the  soil. 

LIFE  CYCLE 

Complete  development  from  the  deposition  of  the  egg  to  the  emer- 
gence of  the  adult  fly  may  take  place  in  19  days,  or  even  in  14  days, 
according  to  some  investigators.  The  developmental  period,  however, 
usually  ranges  from  21  to  25  days  where  conditions  are  favorable. 
Forty-three  days  is  the  longest  period  observed,  although  it  is  certain 
that  in  the  late  fall  and  during  the  winter  months  a  much  longer 
period  is  often  necessary.     The  finding  of  full-grown   larvae  and 

?upae  in  straw  during  the  latter  part  of  March  1913,  in  northern 
exas  shows  that  development  may  require  about  3  months,  as  these 
stages  almost  certainly  developed  from  eggs  deposited  the  previous 
December. 

HIBERNATION 

In  the  southern  part  of  the  United  States  there  is  no  true  hiber- 
nation  of  this  insect.  Adults  have  been  found  to  emerge  from  their 
breeding  material  at  various  times  during  the  winter  when  tempera- 
tures were  not  low.  It  is  doubtful  whether  adults  appearing  under 
these  conditions  ever  lay  eggs.  The  individuals  which  pass  the  winter 
successfullv  hatch  from  eggs  laid  in  the  fall  and  continue  develop- 
ment slowly  during  the  winter,  emerging  in  early  spring  when  the 
temperatures  are  favorable  for  reproduction.  In  the  northern  part 
of  tne  United  States  few  flies  emerge  during  the  winter  months,  this 
period  being  passed  normally  in  the  larval  and  pupal  stages. 

AGRICULTURAL  PRACTICES  IN  RELATION  TO  FLY 

ABUNDANCE 

Certain  agricultural  practices  favor  greatly  the  development  of  the 
stablefly.  As  has  been  stated,  this  species  breeds  most  commonly  in 
straw  and  horse  manure  or  in  a  mixture  of  these  two  substances.  The 
custom  of  allowing  the  manure  from  the  horse  stable  to  accumulate 
just  outside  of  the  stable  doors  insures  the  presence  of  stableflies  at 
all  times  when  climatic  conditions  are  suitable  for  breeding.  Allow- 
ing barnyards,  especially  around  dairies,  to  become  knee  deep  in 
manure  is  also  calculated  to  produce  flies  in  abundance. 

In  the  grain  belt  it  is  the  practice  of  farmers  to  thresh  the  grain 
in  the  fields  by  means  of  self-stacking  threshing  machines.  The  indi- 
vidual stacks  cover  much  ground,  and  the  straw  is  very  loosely  piled. 
Ill  many  cases  for  convenience  several  stacks  are  formed  in  various 

?'arts  of  a  field.  When  threshing  is  followed  by  heavy  summer  and 
all  rains  this  loosely  piled  straw  is  certain  to  form  a  breeding  place 
for  great  numbers  of  flies.  This  is  precisely  what  happened  in  1905, 
1912,  1926,  and  1937,  when  serious  outbreaks  of  the  stablefly  occurred. 
In  many  instances  strawstacks  are  not  protected  from  livestock.  The 
animaU  soon  scatter  the  straw  and  by  adding  manure  still  further 
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iavor  fly  breeding.  These  strawstacks  usually  are  allowed  to  remain 
throughout  the  fall  and  winter  without  attention.  When  the  succeed- 
ing crop  is  planted  the  area  occupied  by  the  stacks  is  simply  left 
uncultivated.  In  a  few  cases  stacks  are  burned  in  the  spring,  but 
frequently  they  are  left  from  year  to  year,  and  the  new  straw  is  added 
to  the  old  stacks,  destruction  only  taking  place  when  the  stacks  become 
exceedingly  large. 

It  will  be  seen  that  tliese  practices  not  only  encourage  the  breeding 
of  the  stablefly,  but  when  the  straw  becomes  sufficiently  rotten  and 
compact  the  housefly  as  well  breeds  in  it  in  abundance.  Throughout 
the  grain  belt  a  very  considerable  amount  of  valuable  land  is  thud 
left  untilled,  and  the  full  manurial  value  of  the  straw  is  lost.  That 
the  stacks  serve  some  purpose  as  shelter  and  feed  for  livestock  kept 
in  the  fields  during  the  winter  is  the  only  legitimate  reason  for  not 
scattering  them  or  burning  them  in  the  late  summer  or  fall. 

NATURAL  CONTROL 

CLIMATIC  EFFECT 

The  flies  feed  when  the  temperature  is  very  high  and  the  sun 
bright  and  hot  as  well  as  during  cool  and  cloudy  weather.  Thev 
have  been  observed  to  attack  animals  during  drizzling  rain,  ana 
when  somewhat  protected  by  sheds  and  stables  they  often  feed  dur- 
ing a  heavy  rain.  The  lowest  temperature  at  which  flies  have  been 
oMerved  to  partake  of  blood  was  55°  F.  When  the  temperature  goes 
below  60°  their  desire  to  feed  is  less  marked.  Between  40°  and  48° 
they  lose  their  ability  to  fly,  and  complete  inactivity  occurs  when  the 
temperature  ranges  between  31°  and  46°.  This  range  of  activity  is 
due  to  variation  in  individual  flies,  to  the  rapidity  of  the  decline  or 
rise  in  temperature,  and  to  the  minimum  temperature  experienced 
by  the  individuals.  No  flies  appear  to  be  killed  by  a  temperature  not 
lower  than  27°,  and  some  at  least  are  able  to  survive  temperatures 
considerably  below  this  point.  All  flies  at  Dallas,  Tex.,  seran  to  have 
been  killed  when  the  temperature  reached  8°.  As  has  been  stated, 
the  flies  always  seek  shady  places  during  hot  weather,  but  when  the 
temperatures  are  lower  they  delight  to  dart  about  in  the  sun  in  a 
manner  very  similar  to  that  of  the  housefly. 

The  maggots,  or  larvae,  are  very  susceptible  to  drying.  This  is 
particularly  true  soon  after  they  have  hatched.  Excessive  moisture 
also  is  detrimental  to  their  development,  and  flooding  kills  them  in  a 
few  hours.  They  appear  to  be  able  to  endure  rather  high  tempera- 
tures when  abundant  moisture  is  at  hand,  although  the  heat  pro- 
duced in  manure  and  strawstacks  is  often  sufficient  either  to  kill  tnem 
or  to  drive  them  outward.  No  doubt  the  generation  of  heat  within 
the  breeding  places  stimulates  the  development  of  the  immature 
stages  during  the  fall  and  winter  months.  Light  is  detrimental  to 
the  development  of  the  larvae.  When  placed  in  oright  daylight,  even 
though  sheltered  from  the  sun,  larvae  have  never  b^n  known  to  ctan- 
plete  development.  These  facts  make  it  possible  to  destroy  the  pest 
in  this  stage  of  its  life. 

The  pupae  of  the  insect,  being  inactive  and  protected,  are  much 
less  susceptible  to  all  climatic  estremes.    They  appear  to  be  able  to 
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withstand  low  temperatures  and  are  not  very  susceptible  to  heat  or 
drying,  especially  after  the  development  of  the  fly  has  proceeded  for 
some  time. 

PREDATORY  ENEMIES 

Hogs,  as  well  as  chickens  and  other  poultry,  are  capable  of  destroy- 
ing great  numbers  of  the  immature  stages  of  the  stablefly.  They 
are  attracted  to  the  strawstacks  and  manure  piletj  partly  by  the  grain, 
and  incidentally  they  destroy  the  maggots  and  pupae  which  they 
find.  Several  Kinds  of  insects  are  important  destroyers  of  these 
stages.  Certain  beetles  devour  them  in  considerable  numbers.  The 
adult  flies  fall  prey  to  numerous  enemies.  Among  the  more  im- 
portant enemies  of  the  adults  are  the  large  robber  lies,  which  may 
be  seen  in  great  numbers  around  strawstacks,  pouncing  upon  stable- 
flies  which  are  depositing  eggs  or  resting  upon  straw.  Wasps  of 
several  kinds  capture  the  nies  that  are  attacking  stock  or  flying  about. 
When  filled  with  blood,  the  flies  are  comparatively  sluggish  and  much 
more  easily  caught  by  these  enemies,  and  spiders  often  devour  them. 

PARASITIBS 

Two  species  of  small  wasplike  insects  have  been  found  to  breed 
within  the  pupae  of  the  stablefly.  These  insects  deposit  their  eggs 
through  the  hard  puparium,  and  instead  of  an  adult  stablefly  the 
little  parasite  emerges.  In  some  cases,  where  the  immature  stages  of 
the  fly  were  concentrated  in  great  numbei-s,  as  many  as  40  percent  of 
the  pupae  were  found  to  have  been  destroyed  by  these  parasites.  At 
least  one  of  the  parasites'  has  a  wide  distribution  in  this  country. 

ARTIFICIAL  CONTROL 

As  is  the  case  with  most  insects,  the  destruction  of  the  stage  which 
is  actually  doing  the  injury  is  most  desired  by  those  concerned.  With 
this  s|)ecies,  as  with  many  others,  this  is  very  difficult,  and  some  more 
easy  way  of  securing  the  desired  end  must  be  determined.  With  the 
stablefly  the  natural  point  of  attack  is  found  in  the  immature  stages; 
and  there  is  every  reason  to  believe  that  by  properly  caring  for  sub- 
stances in  which  it  breeds,  the  insect  may  be  Kept  well  under  control. 

PROTECTION  OF  LIVESTOCK  FROM  ATTACK  OF  THE  STABLEFLY 

When  adult  flies  are  present  in  great  numbers  it  is  necessary  to 
devise  some  means  of  protection  against  them,  esi>ecially  since  we 
know  that  every  individual  is  capable  of  feeding  a  number  of  times 
before  it  dies.  Most  of  the  materials  used  with  a  view  to  repelling 
the  flies  from  livestock  have  been  found  to  be  ineffective  and,  although 
bome  gave  a  measure  of  protection  for  a  time,  none  had  a  lasting  effect. 
In  addition  to  the  temporary  value  of  these  substances,  in  many  cases 
injury  was  produced  by  their  application,  especially  if  persisted  in 
often  enough  to  keep  the  flies  away.  These  facts  emphasize  the  im- 
portance ot  taking  steps  to  prevent  fly  breeding  rather  than  depending 
on  protection  of  tne  stock  against  the  flies. 


*ISpalanaia  muiridaru 
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Work  animals  may  be  largely  protected  from  the  pest  by  means  of 
coverings,  Oiie  type  of  covering  which  has  been  fonnd  very  eflfective 
and  inexpensive  consists  of  a  blanket  made  of  double  thickness  of 
burlap  so  arranged  as  completely  to  cover  the  back,  aides,  and  neck 
of  the  animal  {fig.  6).  The  legs  also  are  then  sometimes  covered  by 
means  of  old  trousei-s  slipped  on  over  the  feet  and  tied  over  the  back. 
Leather  nets  or  strips  of  leather  attached  to  the  bridle  also  aid  in 
keeping  the  flies  from  the  head.  The  ordinary  fly  net  has  been  found 
to  be  01  little  value  as  it  only  tends  to  displace  the  flies  temporarily 
and  cause  them  to  settle  ill  places  not  covered  by  the  net. 

Many  malodorous  mixtures,  particularly  of  an  oily  nature,  have 
some  value  as  repellents,  but  in  preparing  these  care  should  be  taken 
that  they  are  not  made  too  strong,  particularly  when  animals  are 


FiauKE  C. — Burliii)  Lijvering  iistd  to  protect  burses  from  tbe  Btablefly. 

being  worked  in  the  hot  sun,  as  they  are  likely  to  cause  overheating 
and  often  produce  shedding  of  the  hair.  A  mixture  of  fish  oil  (1  gal- 
lon), oil  of  pine  tar  (2  ounces),  oil  of  pennyroyal  (2  ounces),  and 
kerosene  {^2  pint)  was  found  to  be  fairly  effective  in  keeping  the  flies 
off  of  livestocK  for  a  short  time  when  applied  lightly,  but  thoroughly, 
to  the  portions  of  animals  not  covered  with  blankets  or  nets.  Keroaene 
extract  of  pyrethrum  is  a  very  good  spray  for  killing  the  flies. 

Completely  darkened  stables  offer  much  protection  from  the  flies, 


although  the  resulting  lack  of  ventilation  is  objectionable.  The  thor- 
ough screening  of  all  windows  and  doors  is  much  more  desirable. 
When  screened  bams  are  used,  care  should  be  taken  to  brush  the  flies 


from  the  animals,  when  they  are  about  to  enter,  by  means  of  nets  over 
the  doorway,  or  with  sacks.  The  flies  that  gain  entrance  to  the  bam 
may  be  killed  by  spraying  with  kerosene-pyrethrum  extract.  After 
the  animals  have  been  driven  into  the  barn,  especially  if  the  door  is 
on  tlie  south  side,  numbers  of  stableflies  often  collect  on  the  doorjamb 
and  the  side  of  the  barn  in  the  bright  sunlight.    In  this  situation 
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it  is  considerably  easier  to  kill  tliem  by  spraying  than  wlien  tliey 
are  on  the  animals. 

Little  can  be  done  to  protect  range  stock  from  the  flies.  On  hog 
farms  a  freshly  plowed  trench  offei-s  considerable  protection  to  th(^ 
swine.  The  sides  of  the  trench  may  be  smeared  with  petroleum,  which 
is  rubbed  off  on  the  animals  and  acts  as  a  repellent.  The  trench  may 
be  used  also  for  protecting  sheep,  but  the  petroleum  in  their  case  is 
unnecessary. 

TRAPPING  THE  FLIES 

It  is  impossible  successfully  to  capture  adult  flies  by  means  of  the 
trars  ordinarily  used  for  tiie  housefly.  A  trap  has  been  designed  by 
C.  F.  Hodge,  however,  which  may  be  utilized  in  capturing  adults  as 
they  enter  or  leave  barns.     This  trap  (figs.  7,  8,  9)  is  undoubtedly 

very  effective  under 
certain  conditions  and 
has  the  advantage  of 
catching  not  only  the 
atablefly  but  also  the 
housefly  and  other  ob- 
noxious species.  In 
order  to  employ  the 
trap  for  the  stablefly, 
it  should  be  built  in  a 
frame  so  as  to  flt 
closely  in  a  window, 
pi-eferably  on  the 
brightest  side  of  the 
barn  and  close  to  the 
cows  or  horses  kept 
within.  Other  win- 
dows should  be  dark- 
ened by  hanging 
gunny  sacks  over 
them.  This  ma^  be 
done  so  as  not  to  inter- 
fere with  ventilation, 
and  the  sacks,  by  flap- 

Sinc  in  the  wind  and 
arkening,  both  drive 
and  cause  flies  to  be 
attracted  to  the  light- 
trap  window. 

At  the  bottom  of 
the  trap  a  space  about 
one-fourth  of  an  inch 
wide  running  entirely 
across  the  window  is  left  on  both  sides  of  the  frame.  This  crack 
admits  the  flies  beneath  a  roof  or  ridge  of  screen  wire  having  holes 
large  enough  for  flies  to  go  through  punched  along  its  top  at  2-inch 
intervals.  To  capture  the  houseflies,  bait  consisting  of  any  material 
attractive  to  them  is  placed  in  pans  beneath  this  ridge.  The  flies 
enter  this  space,  ascend  through  the  holes,  and  are  unable  to  escape. 
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The  sides  of  the  trap,  also,  are  made  of  ordinary  screen  wire  bent 
inward  and  upwara  in  two  horizontal  folds  running  across  the 
window,  on©  toward  the  bottom  and  one  toward  the  top.  The  ends 
of  the  screen  are  then  securely  tacked  and  a  series  or  small  boles 
punched  along  the  inner  edge  of  each  of  the  folds.  The  flies,  in  trying 
to  go  in  and  out  through  the  window,  crawl  into  the  folds  and  enter 
the  holes  at  the  apex,  but  never  escape,  as  on  the  inside  the  holes  are 
along  the  projecting  ridge.  Professor  Hodge  states  that  a  trap  set 
in  a  window  in  a  basement  bam  near  a  cow  within  caught  nearly 
6  quarts  of  flies  from  Jul^  1  to  November  1.  The  stabl^y  consti- 
tuted 90  percent  of  these  flies. 

This  trap  is  inexpensive  and  can  be  made  by  anyone  with  a  box, 
or  box  lumber,  and  screen  wire.  It  is  especially  well  adapted  to 
well-made  bams  where 
the  flies  do  not  have 
numerous  places  for  en- 
trance and  exit.  It  is 
also  more  applicable  to 
small  bams  in  which 
animals  are  kept  more 
or  less  constantly  than 
to  large  dairy  bams 
where  the  cows  are 
brought  in  only  at 
milking  time.  Under 
the  latter  conditions 
the  flies  enter  the  bams 
on  the  cows  and  many 
remain  on  the  walls  of 
the  bam  until  after  the 
cattle  have  been  turned 
out.  In  some  cases 
where  flies  are  concen- 
trated in  dairy  bams  in 
this  manner  they  have 
been  driven  out  by 
forcing  live  steam  into 
the  building  from  the 
boilers  used  for  steriliz- 
ing purposes.  Where 
such  arrangements  are 
made  the  flies  may  be 
caught  in  such  traps  as 
the  one  described,  as 
they  are  endeavoring  to  escape  from  the  bam,  which  should  first 
be  tightly  closed. 

If  such  barns  are  tijihtly  closed,  as  above,  during  the  light  part 
of  each  day  and  the  windows  without  traps  darkened,  practically  all 
the  flies  wfll  "catch  themselves"  in  trying  to  escape  through  the  trap- 
window  or  windows. 

Electric  grids  placed  in  windows  have  also  been  found  useful  in 
killing  the  flies  as  they  attempt  to  enter  or  leave  the  bam. 
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Since  strawstacks  have  been  found  to  be  the  principal  breeding 
places  of  this  insect  in  the  grain  belt,  the  proper  care  of  the  straw  is 
by  far  the  most  important  step  in  control.  When  the  straw  is  to  be 
kept  for  protection  and  food  for  livestock,  it  sliould  be  stacked  with 


FiouBE  9.— Pile  of  flics  caught  ia  a  HiHlge  flytrap.     <Bodee.) 

more  than  ordinary  care.  The  sides  of  tlie  stack  should  be  made 
nearly  vertical,  and  it  should  be  rounded  up  well  on  top,  the  better  to 
shed  the  rain.  With  blower  stackers  a  very  satisfactory  stack  can  be 
put  up  by  controlling  the  blower  and  keeping  one  or  two  men  on  the 
stack.  This  method  is  shown  in  figure  10.  After  the  stack  is  com- 
plete it  is  advisable  to  clean  up  around  its  base  and  to  scatter  or  burn 
the  loose  straw  and  chaff. 


FiGUBE  10. — Stacking  alruw  lo  provout  stubtefly  lireedliig. 
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So  far  as  possible,  all  straw  that  is  not  required  for  winter  feed  for 
stock  should  be  disposed  of  immediately  by  scattering  it  over  the  land 
soon  after  threshing  and  subsequently  plowing  it  under,  or  by  burning 
the  stacks.  The  plowing  under  of  the  straw  that  cannot  be  used  for 
feed  is  the  most  advisable  procedure  in  regions  where  the  moisture  is 
sufficient  to  cause  it  to  rot  rapidly.  Oat  straw  is  most  ^erally  used 
for  feeding  purposes,  and  this  straw  forms  the  principal  breeding 
ground  for  flies.  It  is  therefore  important  in  regions  where  rainfall  is 
heavy  that  all  oat  straw  needed  for  feed  or  beddmg  be  baled  and  stored 
under  cover  and  that  the  remainder  be  promptly  Dumed  or  scattered. 
In  the  drier  sections  of  the  country  proper  stacking  of  the  straw  may 
be  depended  upon  for  its  preservation. 

All  strawstacks  not  consumed  by  stock  during  the  winter  should 
be  promptly  disposed  of  in  the  early  spring,  as  these  stacks  furnish 
flies  continuously  during  spring  and  summer.  Often  the  flies  reared 
in  such  situations  are  abundant  enough  to  cause  great  annoyance  to 
livestock  during  the  early  spring  and  oy  multiplying  throu^out  the 
summer  produce  an  almost  incredible  number  By  fafi. 

The  conditions — that  is,  the  heavy  rainfall  on  the  freshly  threshed 
straw — which  have  produced  most  of  the  severe  outbreaks  render 
the  straw  largely  unfit  for  feed  for  livestock,  as  the  stacks  in  many 
cases  are  wet  through  and  soon  become  heated  and  rotten.  In  sudi 
instances,  where  the  flies  are  already  breeding  in  these  stacks,  their 
immediate  destruction  by  burning  or  scattering  is  necessary  to  relieve 
the  conditions.  When  stacks  are  scattered  the  work  should  be  done 
thoroughlyj  so  as  to  expose  the  straw  completely  to  the  influence  of 
the  sun,  wind,  and  light.  By  this  procedure  practically  all  of  the 
larvae  and  many  of  the  pupae  are  destroyed.  Straw  spreaders  which 
are  said  to  give  satisfaction  are  on  the  market. 

It  is  best  to  plow  under  the  scattered  straw  soon  after  it  has  be- 
come well  dried  out.  In  many  sections  of  the  grain  belt  plowing  is 
not  generally  practiced,  the  land  being  simply  disked  prior  to  seed- 
ing. The  scattering  of  straw  over  the  ground  in  sucn  cases  is  less 
practicable  than  where  the  land  is  plowed;  hence  wherever  plowing 
can  be  done,  it  should  be  adopted. 

In  sections  of  the  country  where  headers  instead  of  binders  are 
used,  and  consequently  a  smaller  amount  of  straw  is  accumulated, 
the  straw  is  much  more  easily  disposed  of  by  the  methods  just  out- 
lined. The  use  of  combined  harve^rs  and  threshers  solves  the  prob- 
lem of  the  strawstack,  for  by  this  method  the  straw  and  chaff  are  left 
distributed  over  the  fields. 

The  use  of  poisons  or  other  substances,  with  a  view  of  destroying 
immature  flies  in  strawstacks,  is  neither  practicable  nor  advisable. 
Enormous  quantities  of  these  materials  would  be  required  to  per- 
meate the  straw  to  kill  the  larvae,  and,  even  though  they  were 
destroyed,  the  straw  would  be  rendered  dangerous  to  livestock. 

Although  straw  is  the  principal  breeding  place  for  stableflies 
within  the  grain  belt^  there  ^s'^no'douW  that- thousands  of  them  de- 
velop in  manure  piles.  Moreover,-  such  material  is  utilized  exteD- 
sively  as  a  breeding  place  for  the  housefly  and  hoiTO  fly.  Hence  the 
proper  care  of  all  sorts  of.  anihidl  refuSe  is-essentfal  for  successfully 
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combatingf  the  pest.  Manure  should  be  hauled  out  and  scattered  at 
regular  times,  preferably  every  3  days,  as  is  recommended  for  the 
control  of  the  housefly,  and  any  accumulations  of  straw  or  hay,  espe- 
cially adjacent  to  stables,  should  be  disposed  of,  as  these  are  often 
utilized  by  the  stablefly  for  breeding  when  larger  accumulations 
of  horse  manure  and  straw  are  not  available. 

Manure  boxes  provided  with  a  trap  on  top  to  catch  the  flics  which 
breed  out  (fig.  11)  prove  very  satisfactory  for  farms  with  a  few 
head  of  stock.  The  box  should  be  as  nearly  flyproof  as  possible  and 
the  manure  put  into  it  at  least  every  4  days  so  as  to  catch  the  house- 
flies  as  well  as  the  stableflies. 

Manure  pits  properly  screened  and  with  flytraps  provided  are 
adaptable  to  use  on  dairy  farms,  and  the  maggot  trap  described  in 


FloDBE  11. — Mnnure  bus  with  flytrap  attutbecl. 

Farmers'  Bulletin  1408  will  destroy  many  stablefly  maggots  as  well 
as  those  of  the  housefly. 

A  large  percentage  of  stablefly  larvae  as  well  as  larvae  of  the  house- 
fly may  be  destroyed  in  manure  by  treating  it  with  hellebore  or 
borax.  The  former  is  used  by  soaking  one-half  pound  of  hellebore 
in  10  gallons  of  water  for  24  hours  and  sprinkling  this  quantity  over 
each  8  bushels  of  manure.  The  borax,  used  in  powdered  form  at  the 
rate  of  1  pound  to  each  16  cubic  feet  of  manure,  is  scattered  over  the 
pile  and  sprinkled  with  water.  Neither  of  these  substances  will 
mjure  the  fertilizing  value  of  the  manure  if  used  in  the  quantities 
indicated  and  if  not  over  15  tons  of  the  treated  manure  is  applied 
per  acre. 

The  need  of  properly  caring  for  stable  refuse  is  stil!  further  em- 
phasized by  the  fact  that  there  are  far  more  manure  piles  than  straw- 
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Stacks,  Furthermore,  the  stable  manure  is  usually  in  close  prosimity 
to  tlie  habitations  of  man  and  thus  furnishes  flies,  which  have  freer 
access  to  man,  with  consequent  greater  potentiality  as  disseminators 
of  human  diseases. 

MEDICATED  SALT  VALUELESS 

Certain  medicated  salts,  most  of  which  contain  sulfur  and  common 
salt,  have  been  placed  on  the  market.  The  claim  is  made  that  their 
use  in  lieu  of  common  salt  will  protect  stock  from  flies.  Such 
materials  are  entirely  valueless  against  flies. 


For  sale  by  the  finptrtnterideni  of  DocmiinilB,  Washington,  U.  C, PriC«S 
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THIS  bulletin  is  intended  to  aid  the  prospective 
purchaser  of  dusting  machinery  for  cotton  boll 
weevil  control  in  selecting  a  satisfactory  model  and 
one  adapted  to  the  needs  of  his  particular  farming 
conditions.  Different  localities  frequently  require 
different  types  of  machinery,  and  the  farmer  should 
make  sure  he  is  securing  ODe  suitable  for  his  needs. 
In  case  of  questions  not  covered  in  this  bulletin  in- 
terested'parties  are  invited  to  correspond  with  the 
Delta  Laboratory,  United  States  Bureau  of  Ento- 
mology, Tallulah,  La. 
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DUSTING  MACHINERY  FOR  COTTON  BOLL 
WEEVIL  CONTROL. 

BuiBB  Johnson,   Agricultural   Engineer,   Bureau   of   Public  Roads,  and 
B.  R.  COAO,  Entomological  Assistant,   Bureau  of  Entomology. 
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FOR  the  past  several  years  the  Bureau  of  Entomology  of  the 
United  States  Department  of  Agriculture  has  conducted  exten- 
fiive  experiments  on  the  control  of  the  cotton  boll  weevil  by  poison- 
ing, and  the  results  have  justified  the  adoption  of  weevil  poisoning 
on  a  commercial  scale.  The  experiments  have  been  under  the  direc- 
tion of  the  Delta  Laboratory,  at  Tallulah,  La.,  and  have  been  largely 
in  that  neighborhood.  In  1918  practical  control  of  some  39,000  acres 
of  cotton  was  undertaken  under  the  supervision  of  agents  of  the 
Delta  Laboratory,  and  so  satisfactory  was  the  outcome  that  general 
information  on  the  subject  was  released  and  in  1919  poisoning  as 
recommended  was  attempted  by  the  fanners  themselves.  On  the 
whole,  the  results  were  satisfactory,  and  it  appears  that  tlie  practice 
of  poisoning  cotton  for  boll-weevil  control  will  spread  rapidly. 

A  determining  factor  in  the  results  of  poisoning  is  the  use  of  suit- 
able dusting  machinery,  and  so  important  is  this  that  much  attention  ' 
has  been  devoted  to  the  development  of  satisfactory  machines  of 
different  types.  Just  now  there  is  great  need  for  placing  the  accumu- 
lated information  on  the  subject  in  a  form  available  for  use.  Many 
manufacturers  are  planning  to  build  dusting  machinery  and  are 
absolutely  at  sea  as  to  tlie  requirements  of  a  satisfactory  machine. 
Furthermore,  fanners  desire  definite  information  to  guide  them  in 
purchasing  machines  that  will  answer  their  purpose.  The  present 
bulletin,  therefore,  is  intended  to  serve  as  a  report  of  progress  and 
to  supply  as  far  as  possible  the  two  needs  just  mentioned. 
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Before  taking  up  the  questioD  of  machine  construction  it  probably 
will  be  well  to  review  briefly  the  poisoning  work  from  the  standpoint 
of  tlie  machinerj'  used.  Naturally  the  poisoning  tests  as  first  con- 
ducted consisted  of  small  plat  experiments  where  at  most  only  a 
few  acres  in  one  locality  were  treated.  For  this  purpose,  of  course, 
a  small-capacity  hand-operated  dust  gun  was  eminently  suitablB. 
Consequently  a  few  changes  were  made  in  certain  existin;;  gnus, 
which  rendered  them  fairly  satisfactory  for  strictly  esperinieat&l 
work  and  they  were  utilized  throughout  the  early  stages  of  poison- 
ing. The  results  of  these  early  plat  tests  were  so  favorable,  however, 
that  practically  the  first  year's  poisoning  as  arranged  in  cooperation 
with  certain  planters  called  for  the  treatment  of  very  large  areas. 
In  fact,  as  mentioned,  some  35,000  acres  of  cotton  wete  treated  dur- 
ing that  year  (1918) ,  and  this,  of  course,  necessitated  an  immediate 
supply  of  machinery  of  the  largest  capacity  possible. 

Existing  types  of  power  machines  were  examined  and  tested,  and 
it  was  found  that  nothing  suitable  for  the  work  was  available.  Nev- 
ertheless, owing  to  shortage  of  time,  it  was  necessary  to  adapt  some 
of  these  machines  to  the  requirements  of  cotton  dusting  and  as  far 
as  possible  to  utilize  the  machinery  then  existing.  Consequently, 
certain  types  of  orchard  dusters  were  selected,  and  the  necessary 
changes  made  to  permit  their  operation  in  cotton  fields.  In  the  ef- 
fort to  utilize  these  machines,  however,  many  difficulties  were  encoun- 
tered which  could  not  have  been  anticipatwi,  and  it  became  obvious 
that  the  operation  of  poisoning  cotton  was  going  to  be  much  more 
difficult  and  involved  than  had  been  expected.  Many  factors  con- 
tributed to  cause  delays  in  the  operation  of  the  machines,  and  as  prac- 
tically the  entire  system  of  weevil  control  is  based  on  dusting  at  ex- 
actly the  right  time,  these  delays  were  very  detrimental.  In  fact,  it 
was  soon  seen  that  the  success  or  failure  of  poisoning  depended 
largely  on  being  able  to  get  the  cotton  treated  in  the  right  manner  at 
exactly  the  right  time,  and  any  delay  or  interruption  in  this  schedule 
either  made  the  operation  much  more  difficult  and  expensive  or  pre- 
vented satisfactory  results. 

In  view  of  the  obvious  importance  of  this  consideration,  the  writers 
undertook  an  inten^ve  study  of  the  factors  affecting  the  operation 
of  cotton  dusting  machinery  and  the  actual  difficulties  experienced. 
This  involved  the  use  of  a  considerable  number  of  various  typte 
of  machines  throughout  the  season  over  large  areas.  As  a  result  of 
two  years'  work  of  this  nature,  a  rather  comprehensive  idea  has  been 
secured  of  the  conditions  which  are  going  to  infiuenco  the  operaticoi 
of  cotton  dusting  machinery  and  the  difficulties  which  are  most  likelj 
to  be  encountered. 

In  connection  with  the  entire  discussion  of  cotton  dusting,  it  mnS 
be  remembered  that  this  operation  is  now  being  placed  on  an  ex- 
tensive basis  rather  than  an  intensive  one.    Generally  speakanfc  ifl 
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the  past  the  use  of  all  insecticides  has  been  comparatively  limited  in 
scope  and  has  practicallj  always  been  in  conjunction  with  some  crop 
raised  under  more  or  less  intensive  cultural  conditions,  such  as  truck 
crops,  orchard  crops,  tobacco,  etc.  In  all  of  these  crops  the  areas  are 
comparatively  small  and  the  labor  utilized  has  been,  generally  speak- 
ing, of  a  fairly  intelligent  type.  With  the  inauguration  of  cotton 
dusting,  however,  the  operation  is  removed  entirely  from  this  class 
and  placed  on  a  tremendously  extensive  basis  involving  the  use  of 
very  large  areas  and  a  comparative  shortage  of  labor.  Consequently, 
machinery  adapted  for  dusting  work  such  as  has  been  conducted  in 
the  past  would  not  serve  for  cotton  dusting  and  it  was  absolutely 
essential  to  take  up  the  construction  of  specialized  types. 

It  is  of  course  impossible  to  make  positive  predictions  as  to  the 
future  for  cotton  dusting  machinery.  Results  of  large-scale  experi- 
ments extending  over  a  number  of  years  have  been  so  favorable,  how- 
ever, that  the  conclusion  appears  justified  that  weevil  poisoning  will 
prove  profitable  and  thus  be  adopted  in  practically  all  portions  of  the 
Cotton  Belt.  It  is,  of  course,  going  to  involve  many  failures  and 
partial  failures  at  the  outset,  but  the  weevil  damage  is  so  great  and  a 
method  of  control  so  greatly  needed  that  poisoning  is  bound  to  pre- 
vail on  its  obvious  merits.  Just  how  rapidly  it  wiU  be  taken  up  is 
another  question,  but  the  importance  of  developing  machinery  suit- 
able for  this  work  is  well  shown  by  the  fact  that  the  weevil  has  now 
infested  almost  the  entire  cotton  area  of  the  United  States  and  there 
are  probably  at  least  25,000,000  acres  of  cotton  subject  to  more  or  less 
severe  weevil  damage  every  year. 

For  the  purpose  of  tliis  bulletin  the  different  conditions  existing 
which  affect  cotton-dusting  operations,  especially  as  regards  the  ma- 
chinery construction,  are  first  presented,  then  the  machinery  question 
itself  is  taken  up  and  the  progress  which  has  been  made  toward 
meeting  the  different  problems  involved  therein  are  outlined. 

FACTORS.  AFFECTING  MACHINE  CONSTRUCTION. 

CHARACTERISTICS  OP  AVAILABLE  LABOR. 
Since  in  most  cases  dusting  machinery  will  be  operated  by  plan- 
tation negroes,  it  must  be  adapted  to  their  capacities.  As  a  rule, 
these  laborers  are  very  limited  in  their  ability  to  utilize  a  new  imple- 
ment. They  have  no  mechanical  training  and  as  a  consequence  they 
are  unable  to  operate  a  complicated  machine  requiring  elaborate  ad- 
justments or  repairs.  Furthermore,  many  of  them  are  very  careless. 
About  all  that  can  be  done,  therefore,  is  to  train  them  in  a  few  rudi- 
mentary operations  and  then  attempt  to  see  that  they  carry  them  out 
efficiently.  Every  step  toward  simplifying  the  operation  and  main- 
tenance of  the  dusting  machine  is  a  tremendous  advance  towtud 
making  it  satisfactory  and  efficient.  ^S 
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Furthermore,  the  average  plantation  hand  avoids  laborious  opera- 
tions, and  this  fact  has  special  significance  when  the  future  use  of 
hand  dusters  is  considered.  The  most  prejudiced  advocate  of  these 
machines  could  certainly  not  call  them  easy  to  operate.  In  fact, 
nearly  all  operations  with  hand  dust  guns  in  the  past  have  usually 
been  so  arranged  that  they  involved  working  these  machines  for  only 
a  few  hours  a  day.  This  will  not  sufSce  for  cotton,  and  great  diffi- 
culty has  always  been  experienced  in  securing  labor  to  operate  these 
machines  continuously. 

Another  serious  drawback  to  the  use  of  hand  dust  guns  is  the  re- 
luctance of  most  plantation  negroes  to  become  wet  with  dew.  They 
have  a  dread  of  this  amounting  almost  to  a  super^itjon  and  it  is 
very  difficult  to  persuade  them  to  tramp  back  and  forth  through  the 
dew-drenched  cotton  field.  On  the  other  hand,  as  will  be  explained 
on  subsequent  pages,  it  is  desirable  to  do  as  much  dusUng  as  pos^ble 
while  the  plants  are  moist  with  dew. 

Generally  speaking,  the  negroes  fear  the  poison.  This  is  prob- 
ably more  or  less  due  to  the  fact  that  a  great  many  have  had  or  hare 
heard  of  injuries  experienced  while  treating  cottim  with  paris  green 
a  number  of  years  ago,  when  this  operation  was  very  commtHi  for 
leafworm  control.  Paris  green  is  decidedly  injurious  to  man  when 
any  considerable  amount  comes  in  contact  with  the  skin,  and  while 
this  is  not  true  of  calcium  arsenate,  which  is  now  being  recommended 
for  boll-weevil  control,  it  is  very  difficult  to  make  the  laborers  dis- 
tinguish the  difference.  Consequently,  they  are  very  reluctant  to 
utilize  any  type  of  machinery  which  exposes  them  to  a  considerable 
amount  of  dust,  as  in  the  case  of  hand  guns  where  they  are  walking 
through  the  dust  cloud  most  of  the  time.  Then  too,  they  are  likely 
to  attribute  any  type  of  illness,  real  or  imaginary,  to  the  poison  when 
there  has  been  any  exposure  to  it.  In  reality,  there  is  little  danger  to 
man  from  the  ordinary  use  of  calcium  arsenate  as  long  as  reasonable 
precautions  are  taken,  but  extreme  exposnre  to  the  dust  cloud  miy 
cause  injury  in  time  and  is  at  the  least  very  annoying. 

It  is  desirable,  therefore,  so  to  construct  the  machinery  that  the 
operator  will  be  exposed  to  a  minimum  amount  of  dust. 
AREA  TO  BE  TREATED. 

The  area  to  be  treated  is  an  important  consideration.  As  far  *s 
the  plantation  is  concerned,  this  will  vary  from  the  small  farm  with 
perhaps  5  acres  of  cotton  to  the  large  plantation  of  thousands  of 
acres.  For  example,  one  property,  where  a  great  deal  of  the  experi- 
mental work  of  the  Department  of  Agriculture  has  been  conducted 
so  far,  plants  about  16,000  acres  of  cotton  each  year.  It  is  thus  neces- 
sary to  provide  machinery  suitable  for  organizations  ranging  fnMc  ■ 
verj-  few  acres  to  tliousands  of  acres. 

The  size  of  the  individual  field  also  varies  trrauendously,  especially 
in  different  districts  but,  generally  speaking,  tibroughout  most  of 
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the  territory  where  weevil  damage  is  severe  the  cotton  crop  is 
divided  into  fields,  or  "  cuts,"  ranging  from  I  to  15  or  20  acres  in 
extent.  These  usually  are  bounded  and  separated  from  other  cuts 
by  ditches,  turn  rows,  headlands,  fences,  timber,  etc  In  certain  dis- 
tricts, especially  where  the  rainfall  is  fairly  light,  these  cnts  are 
frequently  very  large  and  the  rows  comparatively  long.  On  the 
other  hand,  in  districts  of  heavier  rainfall  (and  these  are  the  dis- 
tricts  wh^re  weevil  damage  is  most  severe)  the  necessity  for  drain- 
age decidedly  limits  the  size  of  the  cut  and  as  a  consequence  in  a 
great  majority  of  cotton  fields  rows  1,000  feet  long  are  rare.  In 
addition,  a  considerable  portion  of  the  cotton  belt  is  still  only  par- 
tially cleared  and  this  naturally  results  in  all  kinds  of  irregular  and 
odd-shaped  fields.  In  planning  to  purchase  cotton-dusting  machin- 
ery the  farmer  most  consider  carefully  the  nature  of  his  fields  and 
the  actual  ease  of  operation  of  different  types  of  machines.  Natu- 
rally in  large  open  fields  with  good  facilities  for  turning  at  row 
ends  and  with  lengthy  rows,  large  power  machinery  is  desirable, 
but  as  the  fields  become  smaller,  the  rows  shorter,  and  turning  more 
difficult,  smaller  machines  with  a  more  limited  capacity  are  necessary. 

NATURE  OP  FIELD. 

Another  important  consideration  is  the  presence  of  stumps  or 
other  obstructions  in  the  fields.  Generally  speaking,  "  new  ground," 
where  stumps  are  prevalent,  is  a  fertile  soil  and  thus  t)dapted  to 
producing  the  highest  yield  of  cotton ;  on  the  other  hand,  this  nearly 
always  adjoins  timber  or  other  weevil  hibernation  quarters  and  thus 
receives  the  heaviest  infestation  in  the  spring  and  requires  the 
greatest  amount  of  treatment  for  weevil  controL  It  is  not  customary 
in  the  cotton  belt  to  remove  stumps  from  land  on  clearing  but  the 
practice  is  to  allow  them  to  rot  out,  and  it  thus  becomes  necessary 
to  dust  a  large  number  of  fields  of  cotton  of  high  potential  produc- 
tivity with  a  heavy  weevil  infestation  and  so  full  of  stumps  that  it 
is  almost  impossible  to  drive  a  team  through  them.  Figure  1  shows 
a  field  of  this  type  which  was  poisoned  »  scott.  Miss.,  during  1918 
and  1919.  Driving  through  such  a  field  d-Jiing  the  day  would  be 
difficult  enough,  but  at  night  when  the  stumps  are  more  or  less 
hidden  by  the  plants  and  many  are  absolutely  invisible,  even  with 
the  best  of  lights,  it  becomes  a  serious  problem.  It  is  impossible  to 
keep  from  running  upon  a  stump  occasionally  and  yhere  wide  dis- 
tributing systems  are  utilized  extending  several  rows  beyond  the 
^de  of  the  machine,  it  is  impossible  to  avoid  occasional  collisions. 

NIGHT   OPERATION  NECESSARY. 

The  importance  of  night  operation  has  already  been  mentioned 
several  times,  but  it  is  probably  well  to  outline  briefly  the  necessity 
for  this.    The  basic  principle  of  the  present  system  of  cotton  dusting 
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requires  that  every  portion  of  the  cotton  plant  be  thoroughly  covered 
by  the  fine  particles  of  poison.  This  means  that  a  dust  cloud 
must  be  created  which  will  drift  throughout  the  cotton.  Of 
course  it  is  desirable  to  have  as  much  of  this  adhere  to  the  cotton 
plant  as  possible,  and  thus  the  presence  of  dew  greatly  increases  the 
efficacy  of  the  application.  In  addition  to  this,  however,  atmospheric 
conditions  must  be  just  right  or  the  poison  has  a  tendency  to  drift 
off  and  not  settle  down  through  the  plants.  This  is,  of  course,  largely 
a  question  of  humidity,  air  movement,  etc,  and  by  far  the  best  amdi- 
tions  for  dusting  are  experienced  at  night  when  the  air  is  calm  and 
the  humidity  high  and  when  the  dust  cloud  will  drift  through  and 
permeate  to  every  portion  of  the  cotton  plant.    Occasionally  days 


suitable  for  dusting  are  experienced,  such  as  calm,  cloudy,  misty 
days,  but  these  are  rare  and  usually  there  is  sufficient  wind  through- 
out the  day  to  cause  the  poison  to  drift  away  above  the  tops  of  &e 
cotton  plants  and  thus  fail  to  cover  them  thoroughly.  For  this  rea- 
son, with  the  machinery  now  available,  all  eflforts  have  been  aimed  to- 
ward doing  as  much  dusting  as  possible  during  the  night  and  operat- 
ing during  the  day  only  when  necessary.  On  the  other  hand,  as  will 
be  shown  later  in  this  bulletin,  the  machines  now  available  are  limited 
in  their  blowing  capacity,  and  it  seems  quite  possible  that  with  an 
increased  air  blast,  such  as  will  undoubtedly  be  introduced  on  some 
machines  in  the  future,  it  may  be  possible  to  get  the  dust  distributed 
throughout  the  plants  even  under  ordinary  daytime  conditions  auJ 
thus  render  night  operation  unnecessary.  Until  such  machinery  is ' 
built,  however,  plans  should  he  made  for  night  operations. 
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In  addition  to  the  troubles  already  pointed  out  as  incidental  to 
night  dusting,  there  are  many  other  difficulties.  At  night  the  labor  is 
even  more  careless  and  inattentive  than  during  the  day  and  is  super- 
vised with  much  more  difficulty.  A  small  breakdown  which  could  be 
easily  repaired  in  daytime  and  would  occasion  very  little  trouble 
becomes  very  difficult  at  night  and  will  often  cause  serious  delay. 
Machine  repair  work  by  the  light  of  a  lantern  is  not  a  thing  of  joy, 
and  is  fraught  with  difficulties  which  must  be  experienced  to  be  ap- 
preciated. Furthermore,  driving  is  much  more  difficult  at  night. 
During  the  day  it  is  easy  to  see  and  gauge  the  depth  of  the  ditches, 
but  these  are  often  hidden  by  weeds  at  night  and  consequently  the 
machines  are  subjected  to  very  severe  jolts  and  strains.  In  fact, 
one  of  the  greatest  difficulties  which  has  been  experienced  so  far 
in  the  construction  of  dusting  machines  has  been  building  them 
strong  enough  to  withstand  their  rough  treatment,  and  this  is  un- 
doubtedly due  as  much  to  night  operation  as  to  any  other  factor. 

Another  feature  of  night  operation  is  the  presence  of  dew  on  the 
plants  and  the  fact  that  all  portions  of  the  machine  coming  in  con- 
tact with  these  plants  become  so  heavily  laden  with  dew  that  special 
devices  must  be  arranged  to  prevent  this  from  interfering  with  ma- 
chine operation.  These  will  be  discussed  in  detail  later  in  the  present 
bulletin. 

CHARACTERISTICS  OP  THE  POISON  USED. 

For  the  purpose  of  cotton  dusting,  the  Department  of  Agriculture 
is  now  recommending  calcium  arsenate,  and  as  this  compound  varies 
■widely  in  its  physical  properties,  the  different  types  have  been  tested 
and  the  one  form  most  suitable  for  the  work  has  been  selected  and 
particularly  recommended.  This  material  is  much  lighter  than  the 
ordinary  insecticides ;  in  fact,  the  standard  specifications  call  for  a 
volume  of  80  to  100  cubic  inches  to  the  pound.  The  characteristics 
of  this  material  must  be  considered  very  carefully  in  planning  dust- 
ing machinery.  Probably  the  most  important  point  in  this  connec- 
tion is  its  stickiness  and  tendency  to  pack  on  the  slightest  occasion. 
This  is  especially  pronounced  during  night  operations  when  the 
humidity  is  high,  and  it  has  caused  tiie  elimination  of  many 
otherwise  satisfactory  features  on  dustere.  It  simply  means  that 
at  no  stage  of  the  handling  of  the  calcium  arsenate  from  the  time  it 
starts  through  the  hopper  until  it  is  blown  out  of  the  nozzles  must 
there  be  any  opportunity  for  it  to  pack  or  clog  the  machineiy. 
Agitators  must  br  provided  in  the  hopper,  therefore,  for  pu'^s- 
ing  the  material  down  to  whatever  feeding  device  is  used.  Further- 
more, the  feeder  must  be  of  such  a  nature  that  the  material  will 
not  clog  in  it.  Then,  too,  all  delivery  ducts,  pipes,  nozzles,  etc., 
must  be  so  arranged  that  there  will  bo  an  absolutely  free  flow  of  the 
dust-laden  air  and  no  eddies  or  obstructions  which  will  cause  clpg- 
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ging.  In  the  case  of  hand  guns,  this  frequently  necessitates  the  use 
of  some  kind  of  agitator  or  vibrating  arrangement  to  keep  the  dust 
in  circulation;  and  in  certain  types  difficulty  has  been  experienced 
with  feeding,  due  to  the  fact  that  where  brush  feeds  are  utilized, 
these  will  often  dig  out  a  sort  of  cavern  for  themselves  in  the  mass  of 
dust  and  then  stop  feeding. 

As  has  been  mentioned,  a  successful  dusting  consists  in  thoroughly 
covering  all  parts  of  the  plants  with  the  exceedingly  fine  particles  of 
calcium  arsenate.  This,  of  course,  means  that  the  better  the  powder 
is  broken  up  into  its  finest  particles  the  more  efficient  the  dusting  and 
the  smaller  the  amount  required  per  acre.  With  the  dusting  ma- 
chinery available  when  first  tests  of  power  dusters  were  conducted 
several  jears  ago,  it  proved  impossible  to  treat  cotton  satisfac- 
torily with  less  than  from  15  to  20  pounds  of  poison  per  acre.  By 
improving  the  machinery,  however,  so  that  the  dust  is  broken  up 
better  and  thus  distributed  over  a  larger  area,  it  has  been  possible  to 
reduce  this  dosage  to  about  5  pounds  per  acre  and  secure  the  same 
satisfactory  results,  and  still  further  improvement  along  this  line 
appears  possible.  In  fact,  if  it  is  possible  to  break  up  the  powder 
into  the  finest  particles  and  to  distribute  these  evenly  through  the 
plants,  there  is  sufficient  volume  in  2  pounds  of  poison  to  treat  an  acre 
of  cotton  satisfactorily.  All  efforts,  therefore,  should  be  bent  toward 
improving  this  feature  and  thus  reducing  the  poundage  required.  It 
is  true  that  weevil  poisoning  is  profitable  at  the  present  dosage,  bnt 
when  the  extensive  areas  to  be  covered  are  considered  the  saving  in- 
volved in  a  reduction  of  even  1  pound  per  acre  in  the  dosage  required 
will  be  enormous  each  year  and  well  worthy  of  a  most  earnest  efiFort. 

TYPE  OF  DUST  CLOUD  REQUIRED. 
The  type  of  dust  cloud  necessary  for  successful  cotton  dusting 
also  bears  directly  on  machine  construction,  particularly  in  relation 
to  the  arrangement  of  the  nozzles  or  distributors.  At  the  outset  it 
was  considered  advisable  to  use  some  adjustable  type  of  nozzles  so 
that  they  could  be  placed  directly  over  the  rows  regardless  of  the  row 
width.  This  was  soon  found  to  be  impracticable,  however,  owing  to 
the  extreme  variation  of  row  widths  within  a  field  or  even  from  end 
to  end  in  the  same  row.  Furthennore,  it  was  found  that  it  was  not 
necessary  to  blow  the  material  directly  on  the  -cotton,  but  that  the 
powder  which  simply  drifted  on  the  plants  would  be  just  as  efficient 
for  the  purpose  of  weevil  control.  Consequently  all  distributing  sys- 
tems are  now  arranged  with  fixed  nozzles  at  approximately  average 
row  widths  or  a  little  wider,  but  with  some  system  of  deflectors  which 
produces  a  solid  cloud  of  dust  extending  through  all  the  rows  and 
filling  the  plants  so  completely  that  it  does  not  matter  whether  the 
nozzles  are  over  the  rows  or  between  them.  Nearly  always  it  has 
proved  possible  to  poison  a  few  extra  rows  beyond  the  actual  eiten- 
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iion  of  the  distributing  system  by  creating  a  sufficient  dust  cloud  to 
allow  it  to  drift.  On  favorable  nights  when  the  plants  are  thor- 
oughly moist  and  when  there  is  no  breeze  to  blow  the  dnst  away, 
as  many  as  15  to  25  rows  have  been  poisoned  in  this  manner  from  a 
distributing  system  extending  over  only  5  rows.  Figure  2  illustrates 
very  well  the  type  of  dust  cloud  desired  for  a  successful  poisoning 
and  shows  how  the  dust  penetrates  between  all  parts  of  the  cotton 
plant  and  thus  renders  unnecessary  any  efforts  to  place  the  nozzle 
directly  over  the  row. 

MANNER  OF  PACKING  THE  POISON. 

Even  the  manner  of  packing  the  poison  has  a  direct  bearing  ou 
the  machine  questions  involved.    Unfortunately,  a  large  portion  of 


Fto.  2. — type  o(  dast  cload  dMired  for  saeceBSfal  treatmeat  ot  cotton  plants. 

the  poison  purchased  during  1918  was  packed  in  light-weight  barrels 
with  paper  liners.  These  paper  bags  were  supposedly  so  arranged 
that  when  the  head  of  the  barrel  was  knocked  in,  the  top  of  the  bag 
would  be  untied  and  spread  back  over  the  barrel  so  that  the  poison 
would  be  dipped  out  without  disturbing  the  paper.  In  reality,  how- 
ever, this  practice  was  never  followed,  and  it  proved  impossible  to  get 
the  laborers  to  do  it.  The  usual  system  was  to  knock  in  the  head  of 
the  barrel  hurriedly  and  then  tear  the  top  of  the  bag  open.  As  the 
poison  was  lowered  in  the  barrel  the  paper  interfered  with  dipping 
and  sections  were  constantly  being  torn  from  it.  This  resulted  in  the 
introduction  of  small  bits  of  paper  into  the  machine  hopper  with  the 
dust,  where  it  wound  ai'ound  the  agitator  and  at  last  practically  sliut 
off  the  feed.  The  operators  devote  little  or  no  attention  to  the  actual 
amount  of  dust  being  discharged,  simply  noting  that  the  regulator  is 
set  at  the  point  at  which  they  have  been  trained  to  open  it  and  watch- 
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ing  the  liopperto  see  that  it  is  always  at  least  partially  filled.  Con- 
sequently, they  would  run  along  happily  with  the  regulator  open,  the 
hopper  full,  and  practically  no  dust  coming  out  of  the  nozzles.  This, 
of  course,  resulted  in  many  spots  of  unpoisoned  or  partly  poisoned 
cotton  before  the  difficult}'  was  discovered  and  corrected,  and  these 
spots  served  as  points  of  weevil  infestation  for  the  remainder  of  the 
field.  Even  after  the  trouble  was  noted  it  was  necessary  to  stop  the 
machine  for  from  10  minutes  to  a  half  hour  and  clean  out  all  the 
obstructions,  causing  a  considerable  loss  of  time. 

In  addition  to  this  paper,  small  scraps  of  wood  from  the  barrel 
heads  were  constantly  getting  into  the  machines,  and  in  1919  it  was 
deemed  desirable  to  try  to  sift  the  poison  in  feeding  it  into  the  hop- 
per. For  this  purpose,  the  funnels  utilized  in  hopper  filling  were 
built  with  a  rather  large  mesh  wire  screening  across  the  mouth ;  this 
expedient  delayed  the  filling  operation  somewhat  and  proved  useless, 
for  the  operators  very  carefully  knocked  the  screen  out  of  all  the 
funnels. 

For  these  reasons  it  is  strongly  recommended  that  all  poison  used 
be  purchased  in  tight,  unlined  containers,  thus  obviating  at  least  a 
portion  of  the  difficulty. 

From  the  foregoing  paragraphs  it  is  seen  that  to  be  a  success  the 
cotton-dusting  machine  must  be  as  nearly  fool-proof  as  posdble. 
It  must  require  a  minimum  of  attention,  adjustment,  and  repair,  and 
must  be  simple  to  operate.  Furthermore,  it  must  he  built  to  stand 
very  rough  treatment  and  all  kinds  of  sudden  jars  and  shocks. 

MACHINE  CONSTRUCTION. 
HAND  GUNS. 

Many  types  of  hand  guns  have  been  tested  but  so  far  the  only 
ones  found  satisfactorj'  for  cotton  dusting  have  been  more  or  less 
simitar  in  general  plan  of  construction.  Figure  3  shows  two  of 
these  guns  in  operation  and  gives  a  general  idea  of  their  form.  The 
guns  are  all  of  light-weight,  sheet-metal  material,  and  usually  con- 
sist of  a  fan  housing  and  dust  hopper,  either  united  or  separate,  with 
some  simple  crank  and  gear  arrangement  for  securing  a  reasonable 
fan  speed.  Several  feeding  devices  are  utilized,  some  of  which  in- 
troduce the  dust  into  the  air  duct  beyond  the  fan  while  others  intro- 
duce the  dust  directly  into  the  fan,  which  discharges  it  into  the  air 
duct.  This  air  duct  then  leads  through  a  short  tube  to  some  type  of 
spreader  nozzle  for  delivery  on  the  plants.  All  of  these  machines 
are  provided  witli  some  simple  strap  device  for  suspending  them 
from  the  shoulder  of  the  operator. 

OPERATING  ARBA. 

In  figuring  on  the  use  of  the  hand  gun,  it  is,  of  course,  necessary 
to  take  the  speed  of  operation  into  consideration.     A  considerable 
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number  of  observations  based  on  small  areas  have  shown  an  average 
speed  of  operation  of  about  1  acre  per  hour  per  gun.  It  has  been 
found,  however,  that  this  speed  can  not  be  maintained  in  continuous 
operation.  In  fact,  the  operation  of  dusting  with  a  hand  gun  has 
proved  so  laborious  that  in  most  of  the  work  conducted  so  far,  dust- 
ing has  been  confined  to  a  few  hours  in  the  early  morning  and  late 
evening.  In  this  way  it  is  possible  for  a  man  to  ojwrate  a  gun  for 
from  three  to  four  hours  in  the  morning  from  daybreak  onward  and 
for  about  the  same  period  just  before  dark  in  the  evening.  Even  by 
arrang^g  a  schedule  in  this  manner,  however,  it  has  been  found  that 
the  maximum  area  that  a  laborer  can  be  expeoted  to  dust  in  a  day  ia 
about  5  acres,  and  in  reality  as  much  as  this  is  seldom  covered.  So 
far  little  attempt  has  been  made  to  utilize  hand  guns  at  night,  but 
this  is  quite  as  feasible  as  operating  them  during  tlie  day,  especially 


Fra.  3. — Hand  gana  Id  operation  Id  a  cotton  field, 

if  the  operators  are  equipped  with  some  simple  type  of  headlight, 
snch  as  the  ordinary  carbide  or  kerosene  lights  made  for  attachment 
to  the  hat.  In  the  tall  cotton  where  it  is  difficult  to  direct  the  dust 
on  the  top  of  the  plants  when  walking  on  the  ground,  and  in  fact 
even  in  the  smaller  cotton,  it  has  frequently  proved  much  more  satis- 
factory to  operate  hand  guns  from  the  back  of  a  mule.  Tlie  animal 
quickly  becomes  accustomed  to  the  noise  of  the  gim  and  much  more 
speed  can  be  made  with  much  less  labor  by  riding  a  mule  down  the 
row  and  cranking  the  gun  from  the  saddle. 

LIUITATIONS  AND  PRINCIPAL  USES  OF  HAND  OUNS. 

Considering  the  matter  as  a  whole,  the  hand  guns  utilized  so  far 
can  hardly  be  classed  as  more  than  a  temporarj'  expedient  pending 
the  development  of  something  more  satisfactory.  In  order  to  con- 
serve weight  a  great  deal  of  attention  is  always  devoted  to  lightness 
of  construction,  and  as  a  result  it  has  been  very  difficult  to  secure  a 
hand  gun  which  would  stand  up  under  the  service  requii-ed  of  it 
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in  cotton  dusting.  The  rough  usage  has  usually  proved  too  much 
for  the  machines,  and  as  a  rule  it  has  been  necessary  to  figure  on  » 
supply  nearly  double  the  actual  requirement  in  order  to  have  enough 
to  replace  breakage.  Furthermore,  from  the  standpoint  of  the  labor 
supply  the  hand  guns  apparently  are  seldom  practicable  on  areas 
exceeding  a  very  few  acres.  In  every  case  known  to  the  writers  m 
which  poisoning  with  hand  guns  has  been  attempted  on  areas 
amounting  to  100  acres  or  more,  the  labor  difSculties  were  such  that 
very  unsatisfactory  results  were  secured,  and  it  seems  generally  in- 
advisable to  attempt  to  utilize  hand  gims  on  such  areas. 

Probably  one  of  the  most  important  uses  of  the  hand  gun  consists 
in  its  operation  in  conjunction  with  larger  power  machinery.  In 
nearly  all  places  there  are  a  certain  number  of  cuts  or  portions  of  cuts 
where,  on  account  of  stumps  or  some  other  features  of  this  nature, 
power  machines  can  not  well  be  operated.  In  such  cases  the  efficiency 
of  the  power  machinerj'  is  greatly  increased  by  the  possessiwi  of  a 
few  hand  guns  for  occasional  use  in  caring  for  these  unhandy  places. 
thus  permitting  more  rapid  operation  of  the  power  machines.  Quite 
frequently  the  large-scale  work  has  been  so  arranged  that  approxi- 
mately 10  hand  guns  were  used  with  profit  in  conjunction  with  each 
power  machine.  Furthermore,  they  are  of  additional  value  early  in 
the  season  when  the  weevils  are  frequently  confined  to  comparatively 
small  spots  of  the  larger  cotton  in  the  fields,  and  it  is  possible  to  go 
in  with  hand  guns  and  dust  only  a  few  acres  and  thus  at  least  delay 
the  general  infestation  of  the  fields. 

CAPACITY   OF  THE  HOPPBR. 

One  of  the  most  important  features  of  hand-gun  construction  is 
the  capacity  of  the  hopper.  Owing  to  the  lost  time  involved  in  filling 
when  it  is  necessarj'  to  walk  some  distance  to  the  supply  barrel,  it  is 
desirable  to  arrange  the  machine  to  carry  as  much  poison  as  practi- 
cable. On  the  other  hand,  this  quantity  is  limited  by  the  weight 
of  the  machine.  Most  of  the  machines  manufactured  so  far 
weigh  from  10  to  12  fwunds  empty  and  will  contain  from  5  to  " 
pounds  of  dust.  This  means  that  the  hopper  must  have  a  capacity 
of  from  500  to  700  cubic  inches. .  In  this  connection  it  should  be  noted, 
of  course,  that  the  hopper  capacity  should  in  reality  mean  the  amount 
of  poison  which  actually  can  be  discharged  at  a  single  filling.  With 
certain  types  of  feeding  devices  it  has. been  found  that  there  is  so 
much  back  draft  from  the  air  duct  when  the  hopper  is  only  partially 
filled  that,  although  the  hopper  may  hold  4  or  5  pounds  of  material, 
only  1  or  2  pounds  could  be  discharged  before  the  back  pressure  inter- 
fered so  seriously  with  the  feeding  that  it  was  necessary  to  refill  the 
machine.  In  such  cases,  of  course,  the  poundage  which  must  be  car- 
ried but  can  not  be  discharged  is  simply  a  dead  weight  and  so  mudi 
loss  in  machine  efficiency.  In  the  selection  of  a  hand  duster,  there- 
fore, it  should  be  determined  how  nearly  empty  the  machine  can  be 
operated  and  a  satisfactory  discharge  of  poison  still  secured. 
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WEIGHT  AND  BALANCE  OP  OUN. 

It  is  difficult  to  set  a  definite  limit  on  the  weight  of  the  machine,  as 
this  depends  largely  upon  its  balance.  A  well  balanced  machine  with 
the  center  of  gravity  very  close  to  the  operator  naturally  causes  much 
less  strain  upon  him  than  a  poorly  balanced  machine  of  the  same 
weight  with  the  center  of  gravity  farther  forward.  A  maximum 
weight  of  from  18  to  20  pounds  for  a  well  balanced  gun  with  full 
hopper  probably  is  not  too  much,  but  to  make  a  machine  any  heavier 
than  this  would  be  inadvisable  unless  the  operation  of  the  machine 
was  much  easier  than  is  the  case  with  any  existing  models.  The 
strain  of  operating  a  band  gun  lies  not  so  much  in  the  labor  of  turn- 
ing the  crank  as  in  the  task  of  combining  the  operations  of  walking, 
cranking,  and  directing  the  machine.  One  of  the  most  important 
points  is  to  have  the  dust  chamber,  which  is  naturally  the  heaviest 
part  of  the  machine,  as  much  to  the  rear  as  possible,  thus  reducing 
the  leverage  on  the  operator. 

The  machines  now  utilized  may  be  divided  into  two  classes,  accord- 
ing to  the  manner  in  which  they  are  carried,  namely,  those  which  rest 
against  the  side  of  the  operator  and  those  which  are  held  against  his 
abdomen.  Each  class  appears  to  have  its  advantages  and  disad- 
vantages but  from  observations  of  laborers  while  employed  in  this 
work  it  appears  that  a  gun  which  rests  against  the  abdomen  seems 
preferable,  especially  if  it  is  furnished  with  a  broad  contact  surface. 

ELEVATION  OP  DUST  DBLIVERT. 

The  height  at  which  the  dust  cloud  must  be  delivered  must  be  taken 
into  consideration  in  planning  a  machine.  Of  course,  the  plant 
height  of  cotton  varies  widely  in  different  districts  and  during  differ- 
ent seasons,  but  as  a  rule  it  is  necessary  to  direct  the  dust  cloud  from 
a  hand  gun  at  a  rather  high  elevation  because  most  of  the  cotton  is 
dusted  comparatively  late  in  the  season  when  the  plants  usually  have 
reached  a  height  of  from  3  to  4  feet  or  more.  In  most  hand-gun 
-work  it  is  necessary  to  have  the  nozzle  at  least  horizontal  with  the  gun 
or  in  some  cases  even  higher  than  the  main  body  of  the  gun.  Fur- 
thermore, it  is  necessary  to  send  the  dust  rather  directly  into  the 
plants,  and  this  is  only  feasible  with  a  fairly  short  pipe  uniting  the 
gun  and  the  nozzle.  Generally  speaking,  it  has  been  found  best  to 
utilize  a  delivery  pipe  from  3  to  4  feet  in  length — certainly  no  longer 
than  this.  In  addition,  the  take-off  from  the  gun  proper  should  be 
so  arranged  that  when  the  gun  is  held  in  a  normal  position  the  de- 
livery pipe  will  extend  forward  horizontally  and  not  be  directed 
downward,  as  is  usually  tlie  case. 

INEPFICIENCY  OF  TWO-ROW  HAND  GUNS. 

In  several  instances  the  att«mpt  has  been  made  to  use  hand  guns 
for  two  rows  at  a  time  instead  of  one.  This  has  been  accomplished 
by  putting  a  Y  branch  on  the  outlet  pipe  and  thus  leading  to  two 
nozzles  supposedly  separated  about  the  width  of  an  average  row. 
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This  is  not  advisable,  as  thus  far  no  ]iand  gun  has  been  developed 
which  has  more  power  than  is  necessary  for  dusting  the  single  row 
efficiently. 

NOZZLES. 

As  to  the  nozzles,  there  are  a  number  of  types  of  these  and  t&ey 
usually  consist  merely  of  some  form  of  spreader  derice  which  flattens 
the  dust  cloud  as  delivered  from  the  outlet  pipe,  thus  making  it 
cover  a  greater  area.  Several  forms  of  nozzles  seem  equally  satis- 
factory, and  in  selecting  the  nozzle  it  is  necessary  only  to  note  that 
it  is  arranged  so  that  it  spreads  the  dust  cloud  instead  of  breaking 
the  force  of  it.  In  some  devices  the  air  current  is  directed  against 
some  form  of  deflector  which  tends  to  reduce  the  air  current  so  that 
the  efficiency  of  the  dusting  is  reduced.  The  nozzle  openings  must 
have  a  fair  width  in  their  narrowest  dimension,  for  they  are  fre- 
quently trailing  in  wet  cotton  plants  and  if  too  narrow  and  con- 
fined this  moisture  will  soon  cause  them  to  clog.  Furthermore,  even 
the  best  of  nozzles  will  clog  occasionally  and  should  be  readily  ac- 
cessible for  cleaning. 

DUGT-FEBDIHO  DEVICES. 

A  number  of  deeding  devices  have  been  utilized  and  several  have 
proved  satisfactory.  The  primary  requirement  is  a.  quick,  simple,  and 
positive  adjustment  which  will  give  a  delivery  range  of  from  prac- 
tically nothing  to  a  maximum  of  about  20  to  25  pounds  to  the  acre. 
In  other  words,  the  maximum  delivery  of  the  feeder  when  wide  open 
should  be  about  four-tenths  of  a  pound  per  minute.  The  feed  should 
also  be  of  such  a  type  that  no  dust  is  delivered  into  the  air  duct  when 
the  fan  stops.  Special  difficulty  has  been  experienced  with  certain 
types  of  guns  with  open  slits  or  holes  for  gravity  feeding  which  allow 
the  dust  to  fall  through  into  the  air  duct  when  the  fan  is  ^pped ;  when 
guns  of  these  types  are  started  again  the  pipe  clogs  and  either  blows 
the  powder  out  in  lumps  or  actually  stops  up  and  makes  it  necessary 
to  take  the  macliine  apart  in  order  to  clear  it.  While  cotton  plants 
are  planted  continuously  in  the  row,  there  are  always  numerous  skips 
in  the  stand  where  it  is  desirable  to  stop  the  machine  for  a  few  steps, 
and  the  same  is  true  at  row  ends.  Consequently,  a  machine  can  not 
be  satisfactory  for  cotton  dusting  which  has  this  tendency  to  clog. 

GENERAL  COHSTRUCTtOH. 

In  the  machines  utilized  so  far  the  general  housing  construction 
has  been  of  two  types.  In  one  case  the  fan  and  hopper  have  been 
housed  separately,  while  in  the  other  the  two  are  included  in  the 
same  general  housing.  Apparently  the  latter  fonn  is  preferable,  as 
it  adds  greatly  to  the  general  rigidity  of  the  machine  and  seems  to 
be  much  less  subject  to  breakage  in  handling,  due  to  more  compact 
construction.  This  also  affords  an  opportunity  for  shortening  the 
weighty  portion  of  the  machine  and  thus  holding  the  center  of 
gravity  closer  to  the  body  of  the  operator. 
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All  guns  which  have  proved  satisfactory  so  far  have  been  of  a 
rotary  fan  type,  giving  a  continuous  blast  of  air.  A  few  models 
have  been  tested  which  were  equipped  with  a  bellows  arrangement 
and  leverage  device  giving  an  intermittent  current  of  air,  but  these 
have  proved  totally  undesirable  for  this  work  because  a  continuous 
flow  of  dust  is  absolutely  essential.  Furthermore,  these  machines 
have  so  far  failed  to  give  the  volume  of  air  curr^it  desired. 

In  future  construction  every  feature  of  the  hand  gun  must  be  con- 
sidered from  the  standpoint  of  making  it  as  strong  as  possible.  It 
is  needless  to  go  over  man;  points  in  detail,  hut  it  should  be  remem- 
bered that  every  joint  in  the  machine  should  be  made  in  the  most 
rigid  nuuiner.  Of  course,  most  of  this  work  is  done  by  crimping 
and  soldering,  and  experience  has  shown  that  much  improvement 
can  be  made  and  increased  service  rendered  by  the  guns  if  this  work 
is  done  more  carefully  than  is  usually  the  case.  For  example,  one 
trouble  experienced  with  the  machines  as  they  were  originally  con- 
structed was  the  longitudinal  splitting  of  the  delivery  pipes  at  the 
joint.  It  was  found, ■  however,  that  with  better  workmanship  this 
trouble  could  be  practically  eliminated.  In  the  same  way  good  work- 
manship and  good  material  are  essential  throughout  the  guns.  All 
of  them  depend  upon  some  arrangement  of  gears  for  securing  their 
fan  speed,  and  mucli  trouble  has  been  experienced  in  the  past  owing 
to  poor  alignment  of  these  gears.  The  question  of  bearings  is  quite 
an  important  one  also.  Many  dust  guns  have  been  built  with  only 
the  crudest  form  of  bearings,  such  as  holes  drilled  through  the  iron 
framework.  This  not  only  greatly  increases  the  friction  and  there- 
fore the  difficulty  of  turning  the  machine,  but  also  causes  rapid  wear- 
ing of  the  parts  and  quickly  results  in  bearing  or  gear  trouble.  In 
reality,  any  piece  of  machinery  operating  at  the  speed  at  which 
these  fans  are  supposed  to  turn  should  certainly  be  equipped  with 
either  ball  or  roller  bearings.  Owing  to  the  continued  presence  of 
calcium  dust  in  the  air  it  is  desirable  to  have  these  bearings  as  well 
protected  as  possible,  as  this  dust  has  a  tendency  to  mix  with  the  oil 
and  form  a  gummy  substance  which  greatly  retards  their  operation. 

Whenever  possible,  it  is  desirable  to  arrange  some  sort  of  housing 
for  the  protection  of  the  outside  gearing  on  the  machine.  The  gun 
is  in  contact  with  the  cotton  plant  so  much  that  the  leaves  are  con- 
stantly working  into  the  gears,  if  exposed,  and  filling  up  the  teeth  so 
that  these  are  choked  and  thrown  out  of  alignment  and  the  diffi- 
culty of  operation  is  greatly  increased. 

Another  comparatively  minor  difiiculty  which  has,  however,  caused 
much  trouble  in  the  past  has  been  the  method  of  fastening  the  straps 
utilized  for  supporting  the  guns.  These  are  made  of  cloth  webbing 
and  as  a  matter  of  convenience  in  manufacturing,  the  different  sec- 
tions are  usually  riveted  to  the  hooks  fastening  them  to  the  machine. 
Many  forms  of  rivets  have  been  tested  but  thus  far  one  has  not  been 
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found  which  will  not  pull  out  of  the  webbing  after  very  little  use. 
Consequently,  it  is  desirable  to  have  these  sewed  instead  of  riveted, 
and  if  any  rivets  are  used  they  should  be  of  rust-proof  materiaL  In 
this  connection  the  ordinary  type  of  eye  soldered  to  the  machine,  to 
which  these  straps  are  fastened,  has  always  proved  too  weak  and  haa 
pulled  off  veiy  quickly.  It  is  advisable,  therefore,  to  have  these 
eyes  riveted  as  well  as  soldered  to  the  gun  housing. 

As  a  rule  the  opening  for  filling  the  hopper  is  so  small  that  it  is 
necessary  to  use  some  type  of  funnel  and  this  is  subject  to  consider- 
able clogging.  The  opening  for  filling  the  hopper,  therefore,  should 
be  made  as  large  as  possible. 

Another  point  which  must  be  determined  entirely  by  the  type  of 
construction  in  each  particular  gun  but  one  which  it  is  well  to  bear 
in  mind  is  the  desirability  of  having  as  many  parts  as  possible  ac- 
cessible for  quick  and  convenient  repair.  Every  additional  part 
which  can  be  reached  conveniently  for  repair  or  replacement  adds 
that  much  to  the  value  of  the  machinei 

The  best  machine  is  one  which  will  give  the  maximum  service  with 
the  minimum  attention  under  very  rough  handling  and  which  will 
cause  the  least  possible  strain  on  the  operater.  It  seems  so  difficult, 
however,  to  attain  this  happy  combination  that  from  present  pros- 
pects the  future  use  of  hand  guns  in  cotton-dusting  work  aeems  com- 
paratively limited,  especially  when  other  types  of  machines  of  lai^er 
capacity  shall  have  been  developed.  In  this  connection,  one  of  the 
most  promising  types  now  under  consideration  is  what  might  be 
called  a  saddle  model.  Such  a  gun  is  now  being  evolved  experi- 
mentally at  the  Delta  Laboratory.  The  idea  is  to  build  a  gun  which 
will  rest  solidly  on  a  saddle  and  so  arranged  that  the  rider  can  crank 
the  machine  while  sitting  in  the  saddle.  Thus  it  will  be  possible  to 
increase  considerably  the  hopper  capacity  as  well  as  the  fan  power, 
and  it  seems  feasible  to  arrange  some  scheme  by  which  the  dust  can 
be  directed  backward  through  two  pipes  leading  out  on  each  side  of 
the  mule  to  the  nozzles,  so  that  two  rows  can  be  covered  at  a  trip. 
Furthermore,  it  should  be  possible  to  equip  a  machine  of  this  type 
with  some  double-crank  arrangement  by  which  the  operator  could 
run  the  machine  with  either  one  or  both  hands  and  considerably 
reduce  the  labor  of  operation. 

POWER  MACHINES. 

As  has  been  mentioned,  it  was  necessary  to  secure  machines  of  a 
larger  capacity  for  handling  the  work  when  the  dusting  was  begun 
on  an  extensive  scale.  The  only  machines  at  that  time  which  ap- 
peared to  meet  the  needs  were  orchard  dusters  which  for  their  origi- 
nal use  could  be  mounted  on  almost  any  kind  of  wagon  or  truck.  To 
adapt  an  orchard  dusting  machine  to  cotton  dusting  conditions  it  was 
necessary  to  mount  it  on  a  specially  built  truck  and  equip  it  with  a 
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distributing  system  which  would  carry  the  dust  to  a  number  ol  rows 
at  a  time.  Although  these  machines  with  everything  working  prop- 
erly were  capable  of  covering  a  large  acreage  in  a  day,  many  diffi- 
culties  were  experienced  when  they  were  placed  in  practical  use. 
The  trucks  as  built  at  first  were  too  light  and  much  breakage  was  the 
result.  In  one  instance,  in  wJiich  seven  machines  were  used  on  one 
plantation,  it  was  a  daily  occurrence  to  carry  one  or  more  of  the  ma- 
chines to  the  blacksmith  shop  to  have  the  axles  welded. 

The  distributing  systems,  which  in  most  cases  carried  five  nozzles, 
gave  continuous  trouble  from  the  dust  sticking  and  clogging  the 
pipes,  thus  causing  serious  loss  of  time  in  clfearing  them.  The  nozzlea 
of  this  system  were  spaced  4^  feet  apart.    Thus  in  the  five-row  ma- 


Fio.  4.— Poirer  macbinc  In  operaUoD  Id  a  cotlon  field, 

chines  the  distance  from  center  to  center  of  the  outside  nozzles  was 
18  feet,  and  considerable  bracing  was  necessary  on  the  back  end  of 
the  machine  to  support  the  piping.  In  moving  about  from  field  to 
field  it  is  usually  necessary  to  remove  the  end  sections  of  the  pipe  in 
order  to  get  through  gates,  etc  The  average  width  of  a  gate  in  the 
cotton  belt  is  about  10  feet,  so  that  even  with  the  end  sections  of  the 
pipe  removed,  very  careful  driving  was  required  in  passing  through 
them  and  it  was  not  an  uncommon  occurrence  for  the  distributing 
system  to  be  caught  against  trees  or  fence  posts  and  for  the  machine 
to  be  damaged  to  a  serious  extent.  Considerable  time  was  required  in 
taking  down  and  reassembling  these  distributing  systems  for  moving 
and  often  the  reassembling  was  done  rather  loosely,  resuHinfr  in 
either  lost  or  broken  parts.  Figure  4  gives  a  good  idea  of  the  general 
appearance  of  one  of  these  power  dusters  in  operation.    CiOOqIc 
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Tlie  trucks  of  these  machines  liad  a.  wheel  base  of  T2  inches  and 
a  tread  of  52  inches;  the  wheel  base  being  made  as  short  as  possible 
to  accommodate  the  platform,  and  the  tread  such  as  would  clear  the 
cotton  rows  in  the  district  where  used.  The  tread  on  the  machines 
used  to  date  has  been  the  same  for  all  regions.  As  will  be  discussed 
later,  however,  it  will  be  necessarj-  to  change  this. 

It  was  a  frequent  occurrence  on  the  first  machines  for  Uie  wheels 
to  become  warped  or  bent  out  of  shape  and  for  the  tire  to  be  flat- 
tened where  it  would  strike  stumps,  drop  into  ditches,  etc.,  but  this 
has  been  overcome  by  making  the  hub  larger  to  accommodate  more 
and  heavier  spokes  and  using  thicker  material  in  the  tire.  Also  the 
center  of  the  tire  liad  a  channel  or  groove  pressed  in  it  to  make  it 
rigid.  The  front  wheels  were  made  smaller  in  diameter  than  the 
rear  in  order  to  allow  them  to  turn  back  under  the  platform  and 
permit  short  turning  of  the  machine.  The  axles  were  bent  or  arched 
to  give  a  clearance  of  42  inches  from  the  ground  and  it  was  at  the 
bends  in  these  axles  that  the  great  amount  of  breakage  occurred. 
In  the  beginning,  these  axles  were  made  of  1^  inches  square  material 
and  tlie  benils  made  with  a  sharp  corner  on  the  inside  or  almost  at 
a  right  angle ;  also,  the  thickness  had  been  materially'  reduced  in  the 
bending  process.  On  the  trucks  built  for  the  1919  season's  work,  the 
size  of  the  axles  was  increased  to  1^  inches  square,  and  all  bends 
curved  gradually  instead  of  turning  with  a  sharp  corner  on  the 
inside.  This  construction  proved  amply  strong  to  meet  the  condi- 
tions and  no  further  trouble  from  this  source  was  experienced. 

On  the  earlier  machines,  although  constructed  for  the  front  wheels 
to  cut  under  for  short  turning,  the  clearance  was  not  sufficient  and 
if  the  truck  was  not  standing  level  the  frame  would  be  slightly 
twisted  and  the  top  of  the  wheel  would  catch.  The  fifth  wheel 
construction,  held  t<^efher  by  a  kingbolt,  caused  considerable 
trouble  from  the  fact  that  the  parts  were  not  rigidly  fastened  to- 
gether, and  that  tlie  kingbolt  was  drawn  up  so  tight  that  it  would  not 
give  sufficient  freedom  to  the  front  wheel,  when  running  over  obstruc- 
tions, to  prevent  twisting  the  entire  frame  of  the  machine.  It  was 
not  uncommon  for  the  nut  on  the  kingbolt  to  be  lost  and  for  the 
front  wheels  to  bo  pulled  from  under  the  platform  in  crossing 
ditches.  Some  of  the  trucks  recently  constructed  have  a  fifth  wheel 
with  a  hinge  arrangement  which  will  permit  one  of  the  front  wheels 
to  be  raised  a  distance  of  about  16  inches  without  throwing  any 
strain  on  the  framework.  This  is  a  decided  advantage  in  crossing 
ditches  or  on  rough  land. 

So  far  the  system  for  hitching  the  horses  to  the  machine  has  been 
unsatisfactory  in  that  the  only  provision  made  for  carrying  the 
singletrees  has  been  from  rigid  framing  running  direct  from  the 
axle  of  the  machine.  This  sort  of  a  hitch  throws  all  the  load  on  one 
horse  if  the  other  is  inclined  to  loaf  and  has  proved  so  objection- 
able that  users  have  in  many  cases  rigged  the  machine  with  a  set  of 
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doubletrees.  This,  however,  has  not  been  thoroughly  satisfactory 
since,  owing  to  the  high  arched  construction  and  elevation  of  the 
tongue,  it  brings  the  line  of  draft  entirely  too  high  on  the  team, 
but  even  with  this'  objection  it  is  preferable  to  the  rigid  hitch. 

The  platforms  of  the  machine  are  8J  feet  long  by  4J  feet  wide, 
built  of  2-inch  tongued-and-grooved  material  with  the  boards  run- 
ning the  shoii  way  and  the  edges  bound  with  angle  irons  extending 
the  entire  length  of  the  platform  to  prevent  excessive  warping  and 
in  addition  strengthening  the  whole  construction.  Experience  has 
proved  that  it  was  necessary  to  malro  these  platforms  of  this  heavy 
material,  since  oftentimes  several  barrels  of  dust  are  hauled  to  the 
field  on  a  machine,  and  wood  of  any  less  thickness  is  not  satisfactory 
to  stand  the  strains  of  the  load  and  does  not  hold  the  bolts  satisfac- 
torily for  fastening  the  machinery  and  running  gear  to  the  platform. 
The  platforms  are  supported  by  two  channel  irons  running  their  en- 
tire length  and  resting  on  the  rear  axle  and  fifth  wheel.  Some  ma- 
chines have  a  heavy  channel  iron  securely  riveted  to  the  frame  chan- 
nels extending  across  the  back  end  the  full  width  of  the  platform 
and  forming  a  rigid  support  for  the  distributing  system,  while  in 
others  the  distributing  system  is  bolted  to  the  back  of  the  plat- 
form itself.  This  latter  type  is  found  very  unsatisfactory  in  that 
the  bolts  will  pull  out  owing  to  the  great  vibration  or,  when  obstruc- 
tions are  struck  with  the  piping,  the  planks  will  spilt  off.  This 
trouble  is  eliminated  when  the  distributing  system  is  bolted  to  the 
cross-channel  as  mentioned  above. 

ENQINZ. 

It  can  not  be  said  that  the  engines  used  were  unsatisfactory  from 
the  standpoint  of  engine  construction.  When  a  size  large  enough  to 
furnish  the  power  required  was  selected,  very  little  trouble  was  ex- 
perienced if  they  were  given  intelligent  attention,  but  operated  as 
they  were  by  a  class  of  tabor  which  knew  nothing  about  them  they 
did  cause  considerable  delay  in  the  work,  not  so  much  by  breakage 
as  by  being  out  of  adjustment  or  in  many  cases  only  out  of  fuel  or  oil. 

TTie  engines  used  for  the  various  power  dusters  varied  from  2  to 
8J  horsepower.  A  few  machines  were  equipped  with  IJ-horsepower 
engines,  but  these  proved  too  small  for  the  work.  Water-cooled 
engines  have  generally  been  used;  consequently,  it  has  been  found 
necessary  to  put  a  cover  or  baf9e  over  the  top  of  the  water  hopper 
to  prevent  excessive  splashing  which  would  waste  the  water  and 
sometimes  scald  the  operator.  Since  the  engine  was  naturally  sub- 
jected to  a  great  deal  of  dust,  trouble  was  experienced  by  parts 
becoming  gummed  with  a  mixture  of  oil  and  dust.  While  no  serious 
difficulty  was  experienced  from  the  dust  being  drawn  into  the  cylin- 
ders, still  a  great  deal  was  carried  in  with  the  air,  making  necessary 
more  frequent  removal  of  carbon.  The  vibration  of  the  engine  has 
been  decidedly  objectionable;  in  fact,  it  tends  to  loosen  parts  on  the 
whole  machine  and  cause  excessive  packing  of  the  poison  dust  in  the 
hopper  and  in  some  cases  introduces  difficulties  in  the  lighting  system. 
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Much  difficulty  has  been  experienced  with  the  belting  on  the 
power  dusters.  During  the  dusting  season  the  machines  are  out 
in  the  weather  most  of  the  time,  where  they  are  subjected  to  ex- 
tremes of  moisture  and  heat,  which  make  it  hard  for  any  belting  tA 
stand  up  under  the  service.  So  far,  rubber  or  gum  filled  fabric  belts 
have  proved  the  most  satisfactory,  but,  owing  to  the  short  distance 
between  the  pulleys  over  which  some  of  the  belts  run,  considerable 
slipping  has  occurred,  and  to  overcome  this  the  use  of  various  belt 
dressings  has  been  resorted  to — usually  some  sticky  material  which 
causes  dirt  to  collect  on  both  belting  and  pulleys  and  to  pull  the 
rubber  from  the  inside  of  the  belt.  Another  source  of  trouble  has 
been  the  use  of  belt  tighteners,  which  were  often  adjusted  to  make 
the  belt  excessively  tight,  thus  causing  unnecessary  friction  on  the 
bearings  and  wearing  them  rapidly.  It  is  a  conmion  occurrence  for 
the  operator  in  adjusting  the  belt  tightener  to  pull  it  as  tight  aa 
possible  and  then  not  touch  it  again  until  the  belt  has  become  so 
slack  that  it  slips  on  the  pulley. 

DUSTBR. 

The /luster  machinery  proper,  consisting  of  a  fan,  a  dust  container, 
or  hopper,  and  the  feeding  mechanism,  has  been  the  source  of  con- 
siderable trouble,  and  careful  consideration  should  be  given  to  its 
selection  and  design.  The  fans  used  on  the  machines  have  varied  in 
diameter  from  9  to  15  inches,  running  at  speeds  of  from  2,000  to 
4,000  revolutions  per  minute.  None  of  these  fans  has  been  capable 
of  delivering  as  high  a  pressure  as  is  de^red.  On  some  types  of  ma- 
chines the  fan  has  not  been  properly  attached  to  the  shaft  to  prevent 
it  from  working  loose,  which  would  at  least  reduce  the  blast  and 
sometimes  stop  it  completely.  When  only  loose  and  still  delivering  a 
light  blast,  the  difficulty  is  hard  for  the  average  operator  to  discovo-. 
Then,  too,  these  fans  were  not  constructed  to  prevent  end  thrust  of 
the  shaft  from  causing  wear  on  the  inside  ends  of  the  bearings  and 
ends  of  the  fan  hub,  which  eventually  allow  the  blades  to  come  into 
contact  with  the  housing,  thus  wearing  down  the  edges  of  the  blades 
and  in  some  cases  catching  and  breaking  them. 

Various  schemes  for  feeding  devices  have  been  used.  Some  have 
rotating  brushes  which  force  the  dust  through  perforated  plates,  the 
quantity  of  dust  going  through  being  regulated  by  opening  or  closing 
the  perforations.  Others  merely  permit  the  dust  to  feed  by  gravity 
through  comparatively  large  openings.  The  latter  method  was  used 
on  the  first  machines  but  was  not  entirely  satisfactory  in  that  it  was 
not  positive  and  thus  did  not  give  the  desired  even  flow  of  dust.  To 
overcome  this  difficulty,  a  feeding  device  was  designed  and  was 
patented  under  Government  Patent  No.  1282697.  This  device  is  an 
auger  which  can  be  raised  or  lowered  and  permits  positive  r^ulation 
of  the  feed  from  complete  cut-off  to  the  maximum  quantity  needed. 
Owing  to  the  tendency  of  the  dust  to  pack  it  is  advisable  to  use  some 
system  of  agitators  in  the  hopper  which  will  keep  the  dust  loose  and 
h-ee  to  flow  to  the  feeder. 
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The  dust  container  or  hopper  should  have  a  capacity  of  at  least 
3,000  cubic  inches,  or  enough  to  hold  30  or  more  pounds  of  dust.  It 
should  be  so  shaped  that  all  of  its  contents  can  flow  by  gravity  to  the 
feeding  mechanism.  The  opening  for  refilling  should  be  as  large  as 
construction  will  permit,  as  it  will  allow  the  filling  to  be  done  with 
greater  rapidity  and  less  waste  of  material  than  where  the  opening  is 
small.  Also  it  makes  the  interior  much  more  accessible  for  making 
repairs  and  removing  any  foreign  material  carried  in  wifh  the  dust. 
On  some  machines  there  is  a  tendency  for  air  from  the  air  duct  to 
be  blown  back  through  the  feeder  into  the  hopper.  In  cases  where 
this  is  true,  the  hopper  should  be  made  air-tight  to  prevent  the  dust 
from  being  blown  out.  Where  gear  or  chain  drive  is  necessary  to 
operate  the  feeder,  agitator,  etc.,  it  should  be  of  the  best  quality  of 
material  and  workmanship.  A  great  deal  of  trouble  has  been  ex- 
perienced from  this  source  owing  to  the  presence  of  dust  and  dirt 
both  in  tooth  and  sprocket  gear  mechanisms.  Ordinary  rough-cast 
gears  and  detachable  link  chains  absorb  considerable  power  and  wear 
easily.  The  chains,  in  particular,  if  slightly  worn  and  of  much  length, 
invariably  start  riding  the  sprockets  and  running  off.  Also  it  is  a 
common  occurrence  for  the  operator  to  remove  too  many  links  and 
run  the  chains  too  tight,  which  is  not  only  apt  to  break  the  chain  but 
will  also  cause  excessive  wear  on  the  sprockets  and  bearings. 

LIGHTING. 

The  question  of  an  adequate  and  serviceable  lighting  system  is 
one  that  is  not  settled  at  the  present  date.  The  lighting  apparatus, 
like  the  rest  of  the  machine,  must  be  simple.  The  requirements  are 
that  the  light  be  strong  enough  to  enable  objects  to  be  clearly  dis- 
tinguished at  a  reasonable  distance,  say  dO  feet,  particularly  in  the 
front  and  rear,  for  it  is  necessary  for  the  operators  not  only  to  be 
able  to  distinguish  the  rows  clearly  in  front  but  to  see  the  dust  cloud 
in  the  rear  and  to  have  plenty  of  illumination  on  the  machine  parts. 
The  height  of  the  burner  of  any  light  should  be  at  least  36  inches 
from  the  platform  in  order  to  reduce  the  shadow  of  the  platform  and 
thus  enable  the  driver  to  drive  around  obstructions  with  greater 
safety.  Where  it  is  necessary  to  use  reflectors,  the  widest  angle  pos- 
^ble  should  be  used  in  order  that  the  light  may  be  distributed  to 
all  sides  of  the  machine. 

Various  lighting  systems  have  been  tried,  but  all  have  met  with 
serious  objections.  Several  types  of  carbide  generators,  such  as  were 
formerly  used  on  automobiles,  were  tried  and  gave  good  light  when  in 
working  order,  but  too  much  trouble  was  experienced  with  the  gene- 
rating systems  due  mostly  to  the  fact  that  the  water  feed  was  un- 
reliable. This  was  largely  due  to  clogging  of  the  wicks  and  the 
difficulty  of  cleaning  and  replacing  them.  Variation  in  the  size  of  the 
lumps  of  carbide  also  caused  trouble  by  irregular  feed  through  the 
screens  which  produced  an  objectionable  variation  in  the  gas  supply. 

Experiments  have  been  conducted  on  a  light  using  a  compressed 
carbide  cake.    This  light  has  been  found  to  be  very  satisfactory,  and 
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it  is  believed  that  it  will  meet  requirements  in  the  field.  It  furnishes 
plenty  of  illumination,  is  automatic  in  control,  and  comparatively 
simple.  The  light  is  so  constructed  that  the  carbide  cake  is  held  in 
a  container  which  is  open  at  the  bottom  end  and  is  8ubmei^;ed  in 
water.  When  water  comes  in  contact  with  the  cake,  gas  is  generated 
inside  the  container,  producing  a  pressure  which  forces  the  water 
down  and  away  from  the  cake  until  enough  of  the  generated  gas'  is 
used  to  lower  the  pressure  to  a  point  where  the  water  again  rises  to 
contact  with  the  cake,  and  gas  generation  again  takes  place.  The 
carbide  cakes  are  specially  treated  to  prevent  deterioration  when 
e:iposed  to  the  atmosphere,  and  are  convenient  to  handle  when  the 
light  is  being  charged.  -This  light  uses  a  reflector  especially  de- 
signed to  meet  the  requirements  of  this  work. 

Gasoline  lanterns  equipped  with  mantles  and  pressure  systems  were 
tried,  but  the  mantles  proved  too  fragile  to  withstand  the  constant 
vibration  to  which  they  were  subjected.  Various  spring  mountings 
for  these  lanterns  were  tried,  but  did  not  prove  effective,  the  principal 
difficulty  being  that  a  light  spring  which  would  absorb  the  engine 
vibration  was  too  light  to  resist  the  heavy  shocks  experienced  on 
rough  land.  '  Even  with  the  engine  removed,  however,  it  was  not  pos- 
sible to  arrange  a  combination  of  springs  which  would  protect  the 
mantles.  It  is  especially  unfortunate  that  these  lights  can  not  be 
used,  as  they  furnish  an  abundance  of  illumination  in  all  directions 
and  thus  eliminate  the  necessity  of  reflectors,  which  is  a  very  desir- 
able feature.  They  are  also  quite  easily  detached  from  the  machine 
for  refilling  or  for  other  uses. 

Compressed  acetylene  gas  systems  have  ^ven  the  best  satisfaction 
from  the  standpoint  of  reliability,  but  for  this  particular  work  have, 
in  addition  to  a  rather  high  first  cost,  another  very  objectionable  draw- 
back. It  is  absolutely  necessary  to  have  at  least  two  tanks  for  each 
machine  and  preferably  three,  in  order  to  have  a  supply  of  gas  on 
hand  at  all  times.  The  cost  of  these  tanks  at  the  present  time  is 
approximately  $20  each,  which,  added  to  the  cost  of  necessary  re- 
flectors, makes  the  total  lighting  cost  close  to  $75  per  machine,  which 
is  too  high.  The  question  of  getting  tanks  refilled  is  a  serious  one 
and  practically  eliminates  the  adoption  of  this  system  of  lighting 
for  general  use.  Since  automobiles  have  almost  universally  adopted 
electric  lighting  systems,  filling  stations  are  becoming  very  scarce. 
Considerable  time  is  taken  up  when  the  tanks  are  in  transit;  also, 
as  a  rule  the  recharging  stations  do  not  send  a  full  tank  until  an 
empty  one  has  been  placed  in  the  hands  of  the  express  company  and 
the  express  receipt  received  by  them.  If  the  plantation  is  remote 
from  the  express  office,  considerable  inconvenience  is  caused  by  the 
necessity  for  malting  trips  to  the  express  office  to  get  the  filled  tanks 
and  return  the  empty  ones.  During  the  busy  season  when  the  dust- 
ing is  being  carried  on  planters  are  unable  to  stop  work  and  make  a 
trip  merely  to  get  a  tank.  C  it  H>;lc 
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It  seems  reasonable  that  some  form  of  electric  lighting  could  be 
utilized  but  ^hen  all  the  conditions  are  considered  many  points  come 
up  which  appear  to  make  it  impracticable,  although  a  system  may 
be  devised  which  will  work  successfully.  A  small  generator  could 
be  installed  on  the  machine  to  give  satisfactory  illumination  when 
the  machinery  is  running,  but  lights  are  necessary  when  moving  from 
field  to  field  and  when  the  machine  is  undergoing  repairs  at  night, 
A  solution  of  this  dilEculty  of  course  would  be  to  use  a  storage  bat- 
terj',  but  considering  the  class  of  labor  which  operates  the  machines, 
this  is  out  of  the  question.  It  also  looks  feasible  to  use  dry  cells  with 
an  extra  set  of  lights  for  furnishing  illumination  when  the  generator 
is  not  running,  but  this  would  complicate  the  lighting  system  by  in- 
creasing the  number  of  parts  and  there  would  be  trouble  as  a  result 
of  failure  to  provide  extra  dry  cells  and  care  for  them  properly. 

DISTRIBUTIHO  SySTBM. 

Considerable  trouble  has  been  experienced  in  getting  a  satisfactory 
sj-stem  of  carriers  for  delivering  the  dust  to  the  plant  rows.  At  the 
start  these  systems  were  built  of  ordinary  iron  pipe  and  fittings 
which  proved  unsatisfactory  in  many  ways.  The  pipe  was  heavy  and 
the  use  of  the  fittings  objectionable  in  that  they  introduced  irregu- 
larities which  caught  dust  and  caused  the  formation  of  drifts  which 
eventually  clogged  the  pipes.  AH  turns  were  made  with  righUangle 
fittings  which  gave  a  great  deal  of  trouble,  not  only  from  the  dust 
sticking  in  them  and  their  resistance  to  the  air  blast  but  from  the 
working  loose  of  the  screwed  joints.  These  in  many  cases  were  drilled 
and  riveted  to  prevent  this  tendency  to  work  loose  but  this  was  not 
satisfactory,  as  the  excessive  vibration  would  either  shear  the  rivets 
or  enlarge  the  holes  and  cause  trouble  in  that  way.  The  main 
pipes  led  awaj'  at  right  angles  fi'oni  each  side  of  the  fan  discharge 
pipe,  and  smaller  lateral  pipes  led  from  these  to  the  nozzles.  This 
arrangement  made  it  necessary'  on  three  of  the  nozzles  to  use  two 
right-angle  bends,  one  from  the  fan  discharge  pipe  and  one  where 
the  lateral  or  nozzle  pipe  joined.  On  the  line  to  the  outside  nozzles 
only  one  right-angle  bend  was  required,  as  these  pipes  were  a  part 
of  the  main  line  and  were  bent  with  a  gradual  curve  which  brought 
the  nozzles  into  their  proper  position ;  thus  the  only  short  bend  was 
at  the  fan  discharge  pipe. 

Rather  extensive  experiments  were  conducted  to  find  a  system 
which  would  eliminate  sharp  bends  and  give  an  even  distribution  of 
the  dust  which  was  not  possible  with  the  straight  pipe  and  right- 
angle  bend  construction,  since  the  end  and  center  nozzles  discliarged 
the  greatest  quantity  of  dust,  while  the  two  intermediates  discharged 
the  least  quantity.  To  form  the  most  satisfactory  dust  cloud  it  is 
desirable  to  have  the  two  end  nozzles  give  the  heaviest  discharge, 
with  those  inside  decreasing  their  discharge  to  the  center  where  it  is 
lightest,  the  reason  being  that  there  is  always  a  tendency  for  the 
dust  cloud  to  drift  more  or  less.  Consequently,  some  of  the  cloud 
coming  out  of  the  end  nozzles  drifts  toward  the  center,  and  in  order 
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to  get  the  density  uniform  the  discharge  of  the  center  and  inter- 
mediate nozzles  should  be  less  than  that  of  those  on  the  end.  In  order 
to  accomplish  this  a  distributing  box  or  chamber  was  built  and  at- 
tached to  the  fan  oQtIet.  This  box  had  outtete  for  the  five  dischai^ 
lines.  Between  the  outlets  were  adjustable  partitions  which  could 
be  set  to  divert  the  desired  proportion  of  dust  to  the  different  nozzles. 
Rubber  tubing  was  used  for  the  discharge  lines.  This  tubing  was 
carried  to  the  nozzles  by  means  of  framework  built  up  of  angle  irons 
in  such  a  way  that  they  would  permit  raising  and  lowering  the 
nozzles,  as  well  as  allowing  the  end  nozzles  to  be  folded  in  against 
the  side  of  the  platform  for  moving. 

Tests  were  made  on  the  straight  pipe  system  where  all  the  laterals 
leading  to  ihe  nozzles  were  the  same  size  (1^  inches  in  diameter) 
and  it  was  found  that  26.64  per  cent  of  the  dust  went  through  each 
end  nozzle,  1845  per  cent  through  the  center,  and  13.13  per  cent 
through  each  intermediate.  It  was  found  that  by  decreasing  the 
size  of  the  center  pipe  from  1^  inches  to  1  inch  the  distribution 
was  more  nearly  what  was  desired.  This  changed  the  results  so  that 
the  discharge  from  the  different  points  was  as  follows:  End  nozzle, 
28.45  per  cent;  center  nozzle,  13.32  per  cent,  and  intermediate,  14.81 
per  cent.  Where  tlie  distributing  box  with  the  adjustable  partitions 
was  used  it  was  possible  to  get  any  adjustment  desired  frwn  complete 
cut-off  of  any  pipe  to  its  maximum  carrying  capacity. 

DiflSculty  has  been  experienced  in  getting  satisfactory  construc- 
tion of  the  framework  for  carrj'ing  the  distributing  systems.  As 
before  stated,  they  are  subject  to  much  vibration  and  shock  and  must 
have  some  sort  of  a  hinge  to  permit  the  end  sections  to  fold  in,  or 
a  method  of  unjointing  them  so  that  they  may  be  carried  on  the 
platform  when  necessary.  If  constructed  to  be  unjointed,  too  much 
time  is  consumed  in  tearing  down  and  reassembling.  Wliere  hinged 
joints  have  been  provided  they  have  in  all  cases  been  too  weak,  with 
the  result  that  a  great  deal  of  breakage  occurred. 

The  elevation  of  the  nozzles  was  regulated  by  swinging  them 
through  an  arc  of  90°,  or  from  a  horizontal  position  for  tall  cotton 
to  a  vertically  downward  position  for  the  small  cotton.  The  nozzles 
were  controlled  and  held  at  any  desired  height  by  means  of  levers. 
On  some  machines  separate  levers  were  provided  for  controlling 
the  nozzles  on  each  side  of  the  fan  discharge.  This,  however,  is  not 
as  satisfactory  as  having  a  single  lever  which  will  control  the  en- 
tire system,  A  difficulty  experienced  has  been  a  tendency  toward  too 
light  construction  of  this  controlling  mechanism,  as  it  must  absorb 
a  large  part  of  the  shock  from  the  vibration  and  bouncing  of  the 
whole  distributing  system.  The  greatest  trouble  has  been  with  the 
clamps  which  attach  the  pipe  to  the  hand  lever.  These  clampe,  as 
sent  out  from  the  factory,  have  invariably  broken  or  slipped  on  the 
pipe  and  the  only  satisfactory  remedy  has  been  to  replace  them 
with  larger  ones  made  at  the  local  blacksmith  shop,  and  even  these 
have  a  tendency  to  slip  on  the  pipe.    This  difficulty  can  be  remedied 
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by  some  type  of  positive  fastening  of  the  clamp  to  the  pipe.  Owing 
to  the  frequency  with  which  it  is  necessary  to  elevate  the  nozzles 
Tery  quickly  to  prevent  them  from  striking  some  obstruction,  all 
machines  must  be  provided  with  some  positive  and  infallible  lift- 
ing device. 

The  nozzles  on  the  original  machines  were  not  constructed  for 
night  operation  when  dew  was  on  the  plants;  and  they  did  not  dis- 
tribute the  dust  to  the  best  advantage,  in  that  most  of  it  was  blown 
straight  out  from  the  center  of  the  nozzle  instead  of  being  spread  out 
fan  shape  to  cover  the  largest  area  possible.  To  overcome  these  diffi- 
culties a  nozzle  was  designed  with  a  flaring  lip  or  bell  on  the  outer 
end  to  prevent  the  throat  or  slot,  through  which  the  dust  emerges, 
from  coming  in  contact  with  the  wet  plants.  To  get  a  better  spread 
of  the  dust  two  deflecting  partitions  were  put  in  the  nozzle  and  so 
placed  that  they  caught  the  correct  proportion  of  the  dust  and  spread 
it  through  the  entire  nozzle.  The  positions  of  these  partitions  werb 
determined  by  experiment,  and  no  changes  in  the  adjustment  were 
ever  required.  Some  of  these  nozzles  were  made  of  cast  iron  and 
proved  too  heavy,  owing  to  the  additional  strain  placed  on  the  piping 
and  framework.  They  were  also  quite  easily  broken  on  striking  any 
obstruction.  In  many  cases  they  were  broken  by  the  operators  during 
the  process  of  thumping  to  jar  loose  any  collection  of  dust  which 
might  have  gathered  in  them.  Nozzles  made  of  pressed  sheet  metal 
have  the  advantage  of  being  comparatively  light  and  are  able  to 
stand  much  rougher  usage  than  those  of  cast  iron,  and  when  damaged 
can  often  be  bent  back  into  serviceable  sliape.  In  making  a  nozzle  all 
square  comers  should  be  avoided,  as  they  catch  dust  and  start  drift 
formation. 

BXHAUBT. 

The  difficulty  experienced  with  some  machines  in  keeping  the  dust 
from  lodging  in  the  piping  and  feeder  was  relieved  by  connecting  the 
engine  exhaust  to  the  fan  discharge  pipe  immediately  beyond  the 
take-off  from  the  fan,  where  the  force  of  the  exhaust  would  strike  the 
feeding  mechanism  and  keep  it  clear.  The  impulse  also  would  keep 
drifts  from  forming  at  bends  and  irregularities  in  the  piping.  When 
inflammable  compounds  are  being  used  as  insecticides  this  scheme 
should  be  avoided,  as  it  is  possible  for  particles  of  hot  carbon  or 
flames  from  the  exhaust  to  ignite  the  dust  and  cause  an  explosion. 
The  adjustable  distributing  box,  the  improved  nozzles,  and  the  idea 
of  connecting  the  exhaust  to  the  fan  discharge  are  all  covered  by 
Crovemment  patent  No.  1282697  and  are  available  for  free  use  by  all. 

ADVANTAGES   AHD   DISADVANTAGES   OF  THE   POWER   DOSTERS. 

From  the  general  ideas  given  of  the  conditions  to  he  met,  the  ad- 
vantages and  disadvantages  of  the  power  machines  may  be  summed 
up  as  follows:  They  are  capable  when  working  properly  of  cov- 
ering a  large  acreage  in  a  short  time,  for  an  acre  can  be  treated  in 
about  10  minutes;  also,  there  is  room  on  the  platform  for  canrying 


28  Farmers'  Bulletin  1098. 

a  good  supply  of  dust,  it  being  possible  not  only  to  keep  a  200-pound 
barrel  on  the  machine  when  operating  but  to  tie  on  two  or  three 
additional  barrels  when  going  to  the  fields.  On  the  other  hand, 
they  are  heavj-,  weighing  approximately  a  ton,  and  rather  cum- 
bersome to  handle  as  field  machines.  The  four  wheels  do  more  or 
less  damage  to  plants  in  turning  at  row  ends  and  in  getting  around 
obstructions  in  the  field.  The  numerous  parts  of  both  the  truck  and 
dusting  machinery  require  close  attention  and  a  fair  knowledge  of 
mechanics  to  keep  tliem  in  working  order.  Experience  of  the  past 
two  years  has  proved  that  the  average  laborer  available  is  not 
capable  of  caring  for  and  operating  the  engine  properly,  and  that 
he  can  not  be  depended  upon  to  locate  trouble  or  make  adjustments 
and  repairs.  The  distributing  system  when  carrying  fire  nozzles 
is  awkward  to  handle  around  obstiuictions  and  in  turning  close  to 
fences.  Then,  too,  considerable  time  is  consumed  in  getting  the 
machine  in  shape  for  moving  and  in  reassembling  it  for  a  new  start. 

WHBEL-TRACTION  DUSTER. 

The  many  diflScuIties  experienced  with  the  power  duster  empha- 
sized the  need  of  a  more  simple  machine  which  would  eliminate  as 
manj-  of  the  objectionable  features  as  possible  and  still  give  the 
service.  The  idea  in  mind  was  to  avoid  the  use  of  an  engine,  reduce 
the  weight  of  the  machine,  and  make  it  possible  for  the  driver  alone 
to  operate  the  machine.  Consequently,  in  1919,  an  experimental 
machine  was  built  and  tested  which  incorporated  these  ideas.  Tliis 
machine,  as  can  be  seen  in  figure  5,  is  a  two-wheel,  arched-axle  cart 
duster,  with  the  power  furnislied  by  the  traction  wheels,  which  have 
sprocket  chains  running  from  them  to  drive  a  jack  shaft  on  the 
cart  platform.  This  jack  shaft  carries  ratchets  on  the  ends,  and  a 
friction  clutch  through  which  the  power  is  transmitted  to  the 
mechanism  for  operating  the  fan  and  feeder.  The  ratchets  on  Uie 
ends  of  the  shaft  engage  tlie  small  sprocket  wheels  and  permit  the 
traction  wheels  to  run  backward  without  turning  the  shaft,  so  that 
when  turning  at  the  row  ends  one  wheel  can  drive  the  shaft  and  keep 
the  machinery  running,  thus  giving  a  continuous  flow  of  dust.  The 
friction  clutch  permits  starting  the  machinery  gradually,  thus  avoid- 
ing sudden  strains  and  a  heavy  starting  load  on  the  team. 

The  fan  and  dust  hopper  are  exactly  the  same  as  those  used  on 
some  of  the  power  machines,  the  only  changes  being  the  use  of  a 
V  belt  for  the  fan  drive  to  secure  good  contact,  and  the  positive 
auger  feed  previously  mentioned  which  insures  a  steady  flow  of  dust. 
An  iron  pipe  distributing  system  carrying  three  nozzles,  but  other- 
wise similar  to  that  on  the  power  machines,  was  used.  The  end  sec- 
tions of  this  piping  were  made  removable  to  allow  the  machine  to  go 
through  any  opening  that  the  tread  would  permit. 

This  duster,  although  constructed  merely  to  try  certain  principles, 
was  put  in  the  field  and  operated  continuously  throughout  the  dust- 
ing season  with  very  satisfactory  results.    The  load  on  the  team  was 
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not  more  than  that  of  pulling  the  poner  ma<^hine.  Comparatively 
little  time  was  lost  in  making  repairs  or  adjustments.  One  man 
drove  and  operated  the  machinery  without  difficulty.  During  the 
season's  run  this  machine  covered  as  large  an  acreage  as  the  power 
machines,  for  since  it  carried  only  three  nozzles  it  was  much  more 
easily  moved  from  field  to  field  and  made  closer  and  quicker  turns 
at  row  ends  and  around  obstructions,  with  less  damage  to  the  plants. 
No  time  is  lost  from  engine  tremble  or  in  looking  after  numerous 
truck  and  distributing  system  parts.  The  distributing  system  with 
only  three  nozzles  permits  light«r  construction  and,  being  compara- 
tively short  (9  feet  from  center  to  center  of  outside  nozzles),  is  sub- 
ject to  much  less  breakage  than  the  distributors  on  the  power  ma- 
chines  where  the  distance  is  18  feet  between  outside  nozzles. 

Another  feature  of  this  machine  is  that,  since  the  feed  auger  is 
operated  by  the  traction  wheels,  the  rate  of  feed  is  always  proportion- 
ate to  the  speed  of  the  team,  thus  giving  an  even  distribution  of  dust 
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at  all  times.  Even  when  turning  at  the  ends  with  one  wheel  doing 
most  of  the  driving,  a  sufficient  dust  cloud  is  discharged  to  cover  the 
plants  effectively. 

In  designing  a  cart  duster  careful  consideration  should  be  given  to 
every  part.  The  traction  wheels  should  be  high  enough  to  give  easy 
ti*action  with  a  tire  width  to  allow  plenty  of  ground  contact.  The 
hub  should  be  equipped  with  roller  bearings  to  prevent  the  excessive 
wear  which  would  throw  the  sprocket  dri\e  wheel  out  of  alignment 
and  cause  chain  trouble.  All  chains  preferably  should  be  of  the  roller 
tj'pe,  with  the  drive  chains  protected  by  guards  or  shields  to  pre- 
vent them  from  coming  in  contact  with  the  plants,  and  to  keep  out 
as  much  dirt  as  possible. 

The  arrangement  of  the  machinery  on  the  platform  should  be  such 
that  it  will  use  a  minimum  of  space,  for  room  is  necessary  for  the 
driver's  seat,  the  lighting  system,  and  a  200-pound  barrel  of  poison. 
The  size  and  location  of  the  platform  with  respect  to  the  axle  should 
be  such  that  the  load  is  balanced  to  prevent  excessive  weight  coming 
on  the  horses'  necks  and  yet  not  so  far  back  that  there  will  be  ob- 
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jectionable  tipping  upward  of  the  tongue  when  going  down  hill  with 
the  machine  out  of  gear  or  when  crossing  ditches. 

The  neckyoke  and  doubletree  should  be  of  arched  construction 
to  give  clearance  over  the  plants.  The  doubletree,  or  whatever 
method  of  hitching  is  used,  should  be  so  constructed  that  the  duty  of 
pulling  the  whole  load  can  not  come  on  one  horse  without  being  de- 
tected by  the  driver. 

With  this  machine  the  question  of  tread  and  axle  clearance  is  prob- 
ably even  more  important  than  with  the  power  machine,  ance,  hav- 
ing only  two  wheels,  it  would,  with  a  high  axle  and  too  narrow  a 
tread,  have  a  tendency  to  be  top-heavy  and  tip  over  easily.  (Jen- 
erally  speaking,  however,  in  the  districts  where  the  cotton  is  planted 
in  narrow  rows  the  plants  are  comparatively  small  and  the  height  of 
the  cart  can  be  reduced  in  proportion  to  the  tread  required.  This 
will  probably  result  in  the  production  of  several  sizes  of  machines 
adapted  to  the  different  districts,  but  for  the  present  the  plans  are  for 
the  production  of  a  single  size  of  machine  having  a  iS-inch  tread  and 
a  42-inch  axle  clearance.  This  will  undoubtedly  serve  in  any  cotton 
having  a  row  width  of  more  than  36  inches,  and  for  the  present  it 
seems  best  to  avoid  the  treatment  of  the  cotton  planted  in  narrower 
rows,  as  it  is  generally  rather  low  in  total  production  per  acre  and 
also  subject  to  comparatively  light  weevil  injury.  Until  poisoning 
has  advanced  further  beyond  the  experimental  stage' better  results 
can  be  secured  by  confining  the  work  to  the  cotton  where  there  is  the 
greatest  loss  in  production  due  to  the  weevil,  and  this  is  nearly  al- 
ways found  in  the  districts  where  reasonably  wide  rows  are  used. 

Attention  has  also  been  given  to  a  machine  which  would  straddle 
two  rows  and  curry  four  nozzles,  but  this  duster  would  require  a  very 
wide  hitch  and  would  be  very  difficult  to  handle  in  the  field. 

Consideration  has  been  given  the  idea  of  building  a  machine  with 
an  adjustable  axle  which  would  allow  variations  in  both  height  and 
width,  but  this  is  objectionable  in  that  the  many  parts  thus  required 
would  increase  the  weight  and  weaken  the  construction  more  or  lesSL 
Furthermore,  such  an  arrangement  would  undoubtedly  be  so  im- 
plicated that  the  labor  available  for  operation  would  have  great  (Uf- 
ficulty  in  making  adjustments. 

SUMMARY  AND  CONCLUSIONS. 
Experiments  for  the  past  few  years  in  poisoning  cotton  for  boU- 
weevil  control  have  shown  that  profitable  results  can  be  secured  on  a 
practical  basis  if  correct  methods  are  followed.  It  has  been  found, 
however,  that  the  poison  must  be  applied  in  the  form  of  a  dry  dust 
and  that  much  of  the  success  of  the  operation  depends  upon  the 
dusting  machinery  available.  Consequently,  in  either  constructing 
or  purchasing  machinery  for  boll-weevil  control  it  is  necessary  to 
consider  carefully  the  many  requirements  of  the  work  in  order  to 
make  sure  that  the  machinery  will  serve  the  desired  purpose.  The 
extent  of  weevil- infested  territory  is  so  enormous  and  the  interest 
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shown  by  the  planters  so  great  that  with  the  present  facilities  for  the 
production  of  dusting  machinery  it  is  going  to  prove  impossible  to 
meet  the  demand.  Consequently,  every  effort  should  be  made  toward 
making  all  machines  which  are  put  out  for  the  market  as  satisfactory 
as  possible  and,  furthermore,  all.  farmers  should  inform  themselves 
thoroughly  on  the  requirements  of  a  satisfactory  dusting  machine,  so 
that  in  case  an  unsatisfactory  machine  is  offered,  they  will  be  able  to 
detect  its  faults  in  advance  of  purchase,  and  thus  protect  themselves 
from  loss  and  possible  failure  of  the  poisoning  operation.  In  case  of 
farther  questions  not  covered  by  the  present  huUetin,  all  are  invited 
to  correspond  with  the  Delta  Laboratory  at  Tallulsji,  La.,  and  the 
best  advice  available  will  be  gladly  furnished. 

It  has  been  found  that  cotton  dusting  differs  radically  from  the 
operation  of  any  other  insecticide  treatment  now  utilized,  and  that 
quite  a  number  of  special  factors  control  the  construction  of  the 
cotton-dusting  machine.  These  are:  (1)  Type  of  labor;  (2)  areas 
to  be  treated,  both  in  plantation  and  in  field ;  (3)  field  conditions, 
such  as  row  length,  stumps,  etc.;  (4)  necessity  of  night  operation; 
(5)  characteristics  of  poison  utilized;  and  (6)  type  of  dust  cloud  re- 
quired. All  of  these  factors  affect  so  decidedly  the  operation  of  cot- 
ton dusting  that  unless  the  prospective  manufacturer  studies  them 
carefully  and  thoroughly  understands  them,  he  can  not  expect  to 
build  a  dusting  machine  which  will  prove  satisfactory  in  field  service. 

The  various  types  of  machines,  including  hand  guns,  wheel-traction 
dusters,  and  power  machines,  have  been  tested  extensively  and  the 
foregoing  pages  explain  in  detail  the  difficulties  which  have  been 
experienced  in  the  operation  of  each  type  of  machine  and  the  steps 
which  have  been  taken  to  overcome  these  difficulties,  as  well  as  sug- 
gestions for  additional  measures  which  may  be  taken  in  the  future. 
Experiments  to  date  have  indicated  that  the  hand  gun  has  a  decidedly 
limited  use.  The  treatment  of  considerable  areas  (that  is,  over  60 
acres)  with  a  number  of  hand  guns  has  not  proved  practicable  under 
most  conditions.  Consequently,  once  an  adequate  supply  of  dusting 
machines  is  available,  it  seems  that  the  use  of  the  hand  gun  will 
be  limited  to  exceedingly  small  areas  of  cotton  and  as  an  adjunct  to 
large  machinery.  The  power  machines  have  proved  fairly  satisfac- 
tory but  the  desirability  of  eliminating  the  engine  has  become  so 
pronounced  that  the  present  tendency  is  to  favor  the  wheel-traction 
machines  which  have  been  described  in  some  detail. 

It  must  be  understood,  of  course,  that  the  present  bulletin  is  to  be 
considered  only  as  a  progress  report  and  is  issued  solely  for  the  pur- 
pose of  making  available  the  information  on  the  subject  of  dusting 
machinerj'  which  has  been  secured  so  far.  The  writers  do  not  wish 
to  be  construed  as  intimating  that  the  statements  and  conclusions 
given  in  this  paper  are  in  any  way  final.  Dusting  machinery  for 
cotton  poisoning  is  strictly  in  an  experimental  stage  and  it  is  to  be 
expected  that  improvements  will  be  developed  from  time  to  time  for 
years  to  come.  q  C  iOOqIc 
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CLEAN  CLOTHES  are  as  necessary  as  clean  food 
fo  health  and  comfort 

Much  of  the  drudgery  that  has  so  long  been  con- 
sidered a  part  of  laundry  work  may  be  overcome 
by  using  good  supplies,  providing  proper  equipment, 
and  following  the  best  methods. 

If  the  housewife  will  plan  a  room  for  her  laundry 
with  as  much  care  as  she  does  her  kitchen,  and  then 
give  the  same  amount  of  thought  to  putting  in 
proper  equipment  and  working  out  good  methods, 
she  will  save  much  hard  work. 


CuntributioQ  from  ihc  States  Rdatloiis  Service 

A.  C.  TRUE,  Dinclor 
Wnahinslon.  D.  C.  Jon,  1910 
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HOME  LAUNDERING. 


Lydia  Rat  Bau>ebstok, 
ln$tructor  In  Laundering,  Teacher»  CoUege,  Columbia  Vnivergit]/. 
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M^hod  of  laundering— 


Special  cleaning  and  prenlng— 


Oeaeral  laundrj'  suppllsB 

CommuQlty  laundries 

Commercial    laundries 


"VX?  ASHING  AND  IRONING  are  among  the  hardest  of  the  regu- 
"  *  lar  household  tasks,  and  ways  of  lessening  the  work  i.re  much 
needed  in  many  homes.  The  ideal  of  every  housekeeper  would  be 
a  separate  room  for  her  laundry,  with  running  water  and  modem 
labor-saving  devices.  These  can  not  be  provided  in  every  home,  but 
even  where  the  arrangement  and  equipment  are  necessarily  very 
simple  it  is  often  possible  to  make  minor  changes  or  to  plan  the 
work  in  such  a  way  that  it  will  take  less  time  and  strength.  Prob- 
ably not  many  households  could  adopt  all  the  conveniences  and 
methods  described  in  this  bulletin,  hut  if  the  housekeeper  follows 
the  suggestions  as  far  as  her  resources  and  circumstances  permit, 
she  may  be  able  to  make  the  weekly  washing  less  burd«isome. 

THE  LAUNDRY  ROOM. 

In  olden  days,  tubs  and  wash  benches  were  brought  into  the 
kitchen  because  water  could  be  heated  there  most  conveniently,  and 
from  this  seems  to  have  developed  the  idea  that  the  kitchen  is  the 
place  for  the  laundry.  The  odors  and  steam  from  laundry  work, 
however,  are  disagreeable  in  a  kitchen,  and  the  handling  of  soiled 
clothing  in  any  room  in  which  food  is  prepared  is  highly  objection- 
able. If  clothes  must  be  washed  in  the  kitchen,  the  preliminary 
sorting  should  be  done  elsewhere. 

In  some  sections,  especially  in  the  South,  it  is  considered  prefer- 
able to  have  the  washing  done  out  of  doors  or  in  a  room  outside  of 
the  house.  Otherwise  the  best  place  for  a  laundry  is  usually  either 
in  a  room  next  to  the  kitchen  or  in  a  basement  room  directly  below 
it,  because  this  makes  it  possible  to  use  the  same  chimney  and  if  the 
house  is  equipped  with  running  water  the  same  water  pipes  for  both 
rooms.  A  basement  laundry  generally  means  too  many  stairs  for 
the  housewife,  while  a  room  adjoining  the  kitchen  may  enable  her 
much  more  easily  to  carry  on  or  oversee  the  work  in  both  rooms  at 
the  same  time. 
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Good  lighting  is  necessary  for  good  laundry  work,  aad  tubs  and 
ironing  board  should  he  so  placed  that  the  light  comes  from  the  ade. 
Direct  sunlight  is  blinding.  Putting  glass  in  the  door  is  often  an 
inexpensive  ^ay  of  increasing  the  light.  If  cloUus  are  to  be  hung 
outside,  a  door  should  open  directly  from  the  laundry  to  the  yard. 
Doors  and  windows  should  be  arranged  to  give  the  thorough  ventila- 
tion especially  necessary  because  of  steam,  odors,  and  heat 

A  laundry  floor  should  be  of  material  that  wears  well,  is  not  too 
hard  for  the  feet,  does  not  soak  water  or  get  slippery  when  wet, 
and  is  easily  cleaned.  Wood,  cement,  composition,  and  linoleum 
are  used.  Wood  floors  are  not  easily  cleaned  and  are  often  slippery 
when  wet.  Georgia  pine,  a  wood  often  used,  is  resinous,  making 
it  resist  water  and  wear  well.  A  maple  or  other  hardwood  floor 
wears  better  but  is  likely  to  be  more  expensive.  Cement  floors  are 
common  in  some  parts  of  the  country  and  relatively  inexpensive,  and 
if  painted  with  special  cement  paint  they  do  not  absorb  water. 
Some  composition  floors  are  not  too  hard,  are  less  expensive  than 
hardwood,  and  are  easily  cleaned.  The  "  compo^tion "  may  be 
spread  over  an  old  wood  floor.  A  floor  covered  with  linoleum  is 
easily  wiped  up,  is  impervious  to  moisture,  and  is  easy  to  tread,  but 
is  sUppery  when  wet.  Such  a  floor  will  be  more  durable  if  the 
linoleum  is  cemented  down  and  the  seams  are  filled  with  waterproof 
cement. 

The  walls  should  be  light  in  color  and  ^ould  be  treated  in  such  a 
way  that  they  are  not  affected  by  steam.  Oil  paints  are  preferable  to 
water  color.  If  two  coats  of  flat  house  paint  and  then  two  of  enamel 
oil  paint  are  used,  the  walls  will  be  washable. 

The  reom  should  be  divided  into  a  washing  and  an  ironing  section. 
The  position  of  the  stove  will  determine  the  details  of  this  division. 
To  make  boiling  the  clothes  convenient,  the  stove  should  be  near  the 
tub.  If  a  washing  machine  is  to  be  used,  the  tub  should  be  so  arranged 
that  the  garments  go  directly,  without  handling,  from  the  machine 
through  the  wringer  to  the  tub,  and  vice  versa.  If  the  arrangement 
is  well  planned,  one  washtub  will  be  sufficient  with  a  washing 
machine. 

A  closet  or  cupboard  for  holding  supplies  is  almost  a  necessity.  A 
good  place  for  the  closet  is  between  the  part  of  the  room  holding  &6 
washing  outfit  and  the  part  reserved  for  ironing.  The  closet  should 
preferably  be  high  enough  to  hold  the  ironing  board  (unless  it  is 
permanently  attached  to  the  wall)  and  large  enough  to  hold  all  the 
necessarj-  equipment.  One  part  of  the  closet  may  be  shelved  to  hold 
the  wringer,  washboard,  starching  equipment,  irons,  soap,  bluing, 
etc.  Lists  of  such  equipment  and  supplies  are  given  on  pages  14 
and  29. 
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EQUIPMENT. 

Good  equipment  is  as  important  as  right  methods  in  laundry  work. 
Both  decrease  the  labor,  shorten  the  time,  and  assist  in  producing 
better  results.  Equipment  need  not  be  expensive,  but  it  should  be 
chosen  and  placed  from  the  point  of  view  of  service  and  for  the  com- 
fort of  the  worker. 

The  working  surface  of  nearly  all  laundry  equipment  is  usually 
set  too  low,  and  the  woman  operating  it  is  so  out  of  balance  that  she 
is  soon  fatigued.  Little  of  the  washing  process  is  done  in  the  bottom 
of  the  tub,  and  the  working  height  is  about  half-way  up  the  side.  For 
the  average  worker  the  top  rim  of  the  tub  should  be  36  inches  from 
the  Qooe;  in  aU  cases  the  tubs  should  be  placed  so  that  the  worker 
does  not  stoop  from  the  shoulders  but  bends  at  the  hips.  A  portable 
washtub  may  be  easily  raised  or  lowered  to  the  right  height.  If  the 
top  of  the  washboard  is  too  high,  it  may  be  lowered  by  cutting  off 
part  of  the  legs.  The  ironing  table  or  board  should  be  low  enough 
so  that  force  from  the  shoulder  can  be  easily  applied ;  31  inches  is  a 
good  average  height. 

Where  no  special  room  is  provided  for  the  laundry  and  there  are 
no  set  tubs,  a  portable  bench  of  the  correct  height  and  size  is 
convenient. 

TUBS. 

A  wooden  tub  is  difficult  to  keep  in  good  condition.  If  kept  dry  it 
is  likely  to  shrink  and  fall  apart ;  if  kept  moist  enough  to  prevent 
shrinkiiig,  it  is  likely  to  become  water-soaked  and  slimy,  and  may 
have  a  disagreeable  odor.  A  portable,  galvanized-iron  tub  is  fairly 
light,  durable,  and  easy  to  keep  clean,  but  may  corrode.  A  fiber  tub 
is  still  lighter,  is  easily  kept  clean,  and  is  durable  if  left  dry,  but  is 
more  expensive  than  an  iron  tub.  Any  portable  tub  may  have  a 
hole  bored  in  it  and  a  plug  inserted  so  that  water  may  be  drained 
from  it  without  lifting  the  tub.  Hot  and  cold  water  can  be  piped 
to  a  portable  tub  as  well  as  to  a  more  expensive  stationary  one. 

For  set  tubs,  wood,  which  is  now  little  used,  has  the  same  qualities 
as  for  portable  ones.  Soapstone  and  similar  materials  are  cheaper 
than  porcelain,  but  because  of  their  dark  color  it  is  more  difficult  to 
be  sure  that  they  are  clean.  Porcelain  or  enameled-iron  tubs  are 
heavily  glazed  and  do  not  rust  or  absorb  grease.  Both  white  and 
yellow  porcelain  tubs  are  on  the  market;  the  latter  are  cheaper  but 
the  color  may  make  it  hard  to  tell  when  the  clothes  are  white.  A 
home  laundry  is  most  often  equipped  with  two  tubs,  but  when  there 
is  no  washing  machine  a  third  tub  saves  much  handling  of  the 
clothee. 
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WASHBOARD. 


Washboards  reduce  the  work  of  cleaning  a  garment  but  fire  some- 
what hard  on  the  clothes.  A  glass  board,  although  more  ea^j 
broken,  is  preferable  to  a  metal  one,  because  the  corrugations  are 
rounded  and  tbe  friction  on  the  clothes  is  less.  When  the  surface 
of  a  washboard  is  broken  it  should  not  be  used.  Washboards  should 
always  be  put  away  dry  so  that  they  do  not  warp  or  attract  water- 


Wringers  save  labor,  make  the  clothes  much  drier,  and  are  lees 
destructive  to  fabrics  than  hand  wringing.  To  prevent  butttnis 
from  being  torn  off  by  a  wringer,  fold  them  into  the  garment  and 
hold  it  flat.  A  reversible  wringer  is  much  more  useful  than  a  one- 
way wringer  if  two  or  more  tubs  are  used.  To  keep  a  wringer  in 
good  conditi(»i  it  should  be  oiled  with  good  machine  oil  and  the 
pressure  screws  should  be  loosened  when  it  is  not  in  use.  When  the 
pressure  is  put  on  again,  both  screws  shoidd  be  turned  at  once; 
then  the  pressure  is  more  likely  to  be  even.  The  rollers  of  a 
wringer  may  be  cleaned  with  a  cloth  moistened  with  two  or  three 
drops  of  kerosene;  but,  since  kerosene  dissolves  rubber,  the  rollers 
should  be  washed  with  soap  and  water  as  soon  as  the  discoloratioD 
disappears. 

CLOTHES  BOILER. 

A  tin  boiler  costs  less  than  any  other,  but  is  not  particularly 
durable.  It  must  be  well  dried  after  using.  A  tin  boiler  with  a 
copper  bottom  is  more  durable,  conveys  heat  better,  and  is  worth 
the  additional  cost.  A  boiler  made  entirely  of  copper  is  expensive, 
but  is  the  most  durable  of  all.  Some  elaborate  laundry  equipments 
have  stationary  boilers,  which  save  much  lifting. 

WASHING  DEVICES. 

Some  helpful  washing  devices  are  on  the  market.  One  is  a  per- 
forated funnel,  made  to  place  in  a  wash  boiler,  which  works  on  the 
same  principle  as  a  coffee  percolator,  spraying  the  clothes  and  in- 
creasing the  circulation  of  the  water.  The  funnel-on-a-stick  washer 
creates  a  partial  vacuum  and  makes  it  possible  to  wash  more  clothes 
at  a  time  and  also  to  wash  very  soiled  clothing  without  immersing 
the  hands  or  scrubbing. 

WASHING  MACHINES. 

Washing  machines,  whether  operated  by  hand  or  by  motor,  are 
effident  because  tlicy  do  more  work  in  s  given  time  and  do  much  of 
it  without  direct  and  constant  supervision.  While  wooden-tub  ma- 
chines are  cheaper  than  those  with  metal  tubs,  they  are  li^ly  to 
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dr7  and  then  leak,  if  kept  in  a  heated  room ;  it  is  better  to  store  them 
in  a  cellar,  a  bam,  or  a  shed,  or  on  a  porch.  Leaving  a  wet  sponge 
in  the  machine  helps  to  provide  moisture.  Metal  tubs  must  be  pro- 
tected  against   rust,   and      ^ ^ 

the  working  parts  of  all      —  f^  ^^    '       > 

machines    must    be    kept  j^^I^      ;  t        ^_^^\ 

properly  oiled.  /  ^'''~"  ,-"i.J».     ""^^  \ 

Types  of  washing  ma-  /  C^r'I'I-V  I 

chines. — While  there  are  1^!— -__'"'' '     "'''_— --^ 

two    hundred    or   more  f  ^^*~--~  '"*'::i^-^^j 

-washing  machines  on  the  /|     n  .  p.     j 

market,  they  may  all  be  //     //  I  \\     i 

grouped  under  five  heads :  U     H  |\\     I 

(1)    Machines   of   the  /     H  ^\     \ 

"dolly"  type  (see  fig.  1)  i     \\  11  J 

have  a  device  like  a  short- 
legged  stool  that  revolves 
in  a  tub,  usually  of  wood,  and  cleans  the  clothes  by  drawing  them 
through  the  soapy  water,  first  one  way  and  then  the  other.  In  some 
cases  there  are  corrugated  boards  around  the  side  of  the  tub.  There  is 
special  danger  of  tearing  the  clothes  if  too  many  are  put  in  at  one  time. 

(2)  The  "wash- 
board "  type  of  machine 
(see  fig.  2),  like  the 
"  doUy,"  usually  has  a 
wooden  tub  and  rubs 
the  clothes  between  cor- 
rugated boards. 

Both  these  types  of 
machines  use  friction 
and  so  are  better  suited 
for  washing  heavy, 
coarse  clothing  than  for 
more  delicate  fabrics. 

(3)  The  "cylinder" 
type  of  machine  (see 
fig.  3)  has  a  revolving 
perforated  cylinder  that 
holds  the  clothes  and 
rolls  barrel  -  fashion  in 
an  outer  cylinder, 

which  holds  the  soap  and  water.  Tlie  better  makes  of  this  type 
reverse  the  action,  because  a  continual  revolving  of  clothes  in 
one  direction  twists  them,  thus  preventing  the  water  from  being 
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so  easily  forced  through  them  and  increasing  the  worlt  of  rranor- 
ing  the  dirt. 

(4)  The  oscillating  type  of  machine  throws  the  clothes  forward 
and  backward  in  an  elongated  box. 

Both  cylinder  and  oscillating  machines  are  good  for  general  home 
use,  because  in  them  the  clothes  are  not  pulled  nor  rubbed. 

(5)  The  vacuum  type  of  machine  (see  fig.  4)  is  equipped  with 
cones  or  funnels  Uiat  first  press  down  on  the  clothes  and  then  lift, 

producing  suction.  They 
are  sometimes  spoken  of  as 
the  "  pressure  and  suction 
type. 

Motors. — AJI  these  types 
of  machine  may  be  operated 
by  hand  or  by  water,  gaso- 
line, or  electric  motor. 
While  a  motor  will  increase 
the  price  of  the  washing  ma- 
chine, it  will  save  much  time 
and  hibor. 

A  water-motor  washing 
machine  may  require  a  con- 
siderable flow  of  water.  If  a 
water  flow  of  about  40 
pounds  pressure  to  the 
square  inch  is  available,  a 
water  motor  may  'be  used; 
but  may  not  be  economical  if 
the  water  is  metered.  There 
are  some  new  machines  that 
■un  on  lower  pressure. 
""^  A  gasoline  engine,  such  as 

is  used  to  cut  fodder,  grind  corn,  or  pump  water  may  be  used  to  run 
the  washing  machine.  The  belts  by  which  the  power  is  transmitted 
should  be  kept  taut.  Every  persoa  who  runs  a  sewing  machine  knows 
how  much  power  is  wasted  in  treading  when  the  belt  is  loose,  and  die 
principle  is  the  same  with  the  gasoline  engine. 

Electric  machines  may  be  purchnsed  with  motors  using  either  a 
direct  or  an  alternating  current.  Before  the  housekeeper  orders  her 
machine  she  must  find  out  which  kind  of  current  is  available,  because 
even  in  different  parts  of  the  same  city  various  kinds  of  electric 
current  may  be  used. 

Plugs  are  standardized;  therefore  if  the  connection  is  to  be  madt 
through  an  electric-light  plug,  no  special  attachment  will  be  needed 
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Tn  bodlding  a  new  house  in  which  electric  machines  are  to  be  used, 
it  is  wise  to  place  plugs  in  the  wall  and  not  to  depend  upon  the 
lighting  system.  Some  localities  give  two  service  systems,  one  for 
lights  and  a  cheaper  one  for  operating  electrical  appliances. 

In  order  to  determine  whether,  from  the  money  standpoint,  it  is 
cheaper  to  wash  by  hand  or  to  buy  and  operate  a  washing  machine, 
the  cost  of  the  two  methods  may  he  reckoned  as  follows:  Divide  the 
cost  of  the  machine  by  the  number  of  years  it  will  probably  be 
used.  To  the  result  add  the  cost  of  operation  (about  5  cents  an 
hour  multiplied  by  the  number  of  hours  it  will  be  used  in  a  year, 
plus  about  $1.50  per  year  for  oil  and  minor  repairs).  To  reckon  the 
cost  of  hand  work,  calculate 
the  amount  paid  a  laundress 
during  the  year  for  actual  wash- 
ing (not  starching  and  ironing) 
and  add  the  yearly  cost  of  any 
meals  and  car  fare  given  her; 
or,  if  no  laundress  is  hired, 
multiply  the  number  of  hours 
you  give  to  this  work  yearly  by 
the  price  which  a  laundress  re- 
ceives per  hour  in  your  neigh- 
borhood. 

STARCHING  OUTFIT. 

The  starching  outfit  consists 
of  a  pan  or  a  pail,  a  tablespoon,    *"'*■•  ' 
a  teaspoon,  a  measuring  cup, 
and  a  strainer.    All  of  these  may  be  borrowed  from  the  kitchen,  but 
a  duplicate  set  is  inexpensive  and  time  is  saved  by  having  it  at  hand. 

CLOTHBS  BASKETS. 
Baskets  are  used  both  for  carrying  wet  clothes  and  for  holding  the 
soiled  clothes  that  collect  during  the  week.  Those  used  for  the 
latter  purpose  usually  have  a  cover  and  are  spoken  of  as  hampers. 
Clothes  baskets  must  be  kept  clean;  therefore  it  is  well  to  line 
them  with  some  washable  material,  such  as  oilcloth  or  muslin,  or 
with  heavy  paper  that  can  be  readily  renewed.  The  clothes  basket 
is  usually  of  wicker,  but  hampers  for  holding  soiled  clothes  are  now 
also  being  made  of  papier  mache,  which  can  be  easily  washed  and 
dried.  Bags  made  of  material  that  may  be  washed  and  boiled  with 
the  clothes  each  week  will  ans^ver  the  sanae  purpose  as  the  hamper. 
Infected  clothing  should  never  be  put  into  the  general  hamper  or 
the  bag,  but  should  be  given  special  treatment  (see  p.  22).  Damp 
clothing  should  be  dried  before  it  is  put  into  a  hamper  or  bag. 
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CLOTHESLINES  AND  CLOTHESPINS. 

The  common  clotheslines  are  hemp  rope,  galvanized  wire,  and  cloth- 
covered  wire.  Bope  lines  are  cheapest,  but  they  should  be  takui 
down  when  not  in  use.  The  wire  lines  are  durable,  but  with  long  use 
they  are  likely  to  corrode  and  stain  the  clothes. 

The  old-fashioned  wooden  clothespin  is  cheap  and  very  serviceable 
for  general  use  provided  it  is  made  of  sound,  smooth  wood.  The 
metal  wire  in  spring  clothespins  is  likely  to  corrode  and  may  break. 

CLOTHES   DRIERS. 

If  she  can  get  clean,  fresh  air  and  sunshine,  every  laundress  pre- 
fers to  dry  her  clothes  out-of-doors.  Unfortunately,  in  many  city 
homes,  and  in  bad  weather  anywhere,  this  is  out  of  the  question,  and 
some  provision  must 
be  made  for  indoor 
drying.  Clothes  driers 
vary  greatlj-  in  type 
An  excellent  kind  of 
drier  for  the  small 
home  is  the  one  that  is 
easily  pulled  up  to  the 
ceiling;  it  takes  up  so 
httle  room  that  it  can 
be  used  in  the  kitchen 
if  this  is  the  only  place 
available.  For  lai^er 
establishments  s  p  e  - 
cially  heated  space  is  sometimes  provided;  for  example,  a  metal 
closet  built  in  a  small  room  adjoining  the  kitchen  and  heated  by  » 
radiator  or  an  extension  of  the  stovepipe.  These  inclosed  driers  must 
be  ventilated  to  allow  the  steam  to  pass  off;  otherwise  the  clothes  may 
be  yellow. 

In  fitting  up  a  special  room  as  a  laundry,  even  in  a  small  house,  it 
might  be  advisable  to  look  into  the  question  of  the  expense  of  in- 
stalling a  combination  drier  and  stove.  In  such  a  drier  the  heated 
air  pas.ses  through  it  from  the  stove  just  as  the  hot  air  in  a  cook- 
fito\e  is  forced  around  the  oven.  The  top  of  the  same  stove  may  be 
used  for  the  wash  boiler  and  the  irons. 

CLOTHES  SPRINKLERS. 

Elaborate  clothes  sprinklers  are  on  the  market,  and  there  set 
cheaper  devices  which  give  equally  good  service.  An  excellent  one 
consists  of  a  sprinkler  attached  to  a  cork  that  may  l)e  fitted  into  i 
medium-sized  bottle.  The  fine  sprayer  that  can  be  attached  to  » 
small  hose  is  good,  but  costs  more  than  the  bottle  sprayer.     Whisk 
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brooms  make  good  sprinklers,  the  round  ones  being  perhaps  more 
suitable  for  this  work  than  the  flat  kinds.  All  these  devices  should 
give  a  finer  spray,  should  sprinkle  more  evenly,  and  should  do  the 
work  in  less  time  than  the  hand  method. 

IRONING  BOARDS. 

An  ironing  board  should  stand  firmly.  A  board  with  its  broad 
end  hinged  to  the  wall  is  very  convenient  (fig.  5).  Directions  for 
making  such  a  folding  ironing  board  are  given  in  another  bulletin 
of  this  series,^  which  also  tells  how  to  make  a  rack  to  hold  a  portable 
ironing  board   (fig.  6)   on  the  wall  or  the  inside  of  a  closet  door. 


Fid.  e. — Back  for  holding  IronloE  board. 


If  the  smaller  end  is  square,  the  board  is  useful  for  ironing  shirts 
and  takes  the  place  of  the  old-ffushioned  bosom  board. 

An  ironing  board  should  be  padded  so  that  it  has  spring,  but  not 
so  that  it  is  like  a  cushion;  if  padded  too  much,  the  iron  wiU  sink 
down  and  mark  the  garment  that  is  being  ironed.  Heavy  felt  or  the 
double-faced  cotton  flannel  such  as  is  used  on  a  dining  table,  makes 
an  especially  good  pad  for  an  ironing  board,  but  is  expensive.  Tlie 
width  of  this  material  will  cover  the  length  of  the  board.  The 
pad  should  be  wide  enough  to  turn  over  the  sides,  and  about  2 
inches  should  be  allowed  on  all  sides  for  slirinkage.  Two  thick- 
nesses of  the  new  material  will  be  enough  for  a  board,  but  after 
the  pad  has  been  washed  or  flattened  by  ironing  three  thicknesses 

■U.  S.  Dept.  Agr.,  rarmvrs'  Bal.  927  (1918).  Farm  Uome  CouveDlcnceH,  pp.  13.  14. 
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will  give  bettor  results.  Old  blankets  and  mattress  pads  may  be 
used,  but  by  the  time  they  are  worn  enough  to  be  discarded  for  use 
on  the  bed  they  are  usually  too  matted  down  to  be  of  great  service 
on  the  ironing  board. 

The  cover  oa  the  ironing  board  may  be  made  of  old  sheets,  but  is 
better  made  of  new  heavy  unbleached  sheeting  60  inches  wide.  This 
allows  the  width  of  the  muslin  to  form  the  length  of  the  cover.  The 
cover  should  be  henmied  and  four  pieces  of  tape  firmly  sewed  to  each 
side  so  that  it  can  be  easily  put  on  and  taken  off.  Ready-made  covers 
laced  together  through  eyelets  are  also  convenient.  There  are  vari- 
ous spring  devices  for  holding  the  cover  together,  bat  some  of  them 
are  likely  to  tear  it 

A  sheet  of  asbestos  placed  under  the  inm  rest  and  the  paper  or 
i^Ioth  used  for  cleaning  the  iron,  protects  the  muslin  cover  from 
scorching.  Some  boards  have  a  piece  of  tin  about  8  inches  wide 
tacked  across  the  end  on  which  the  iron  is  to  stand. 

IRON  HOLDERS. 

Iron  holders  should  be  thick  enough  to  protect  the  hand,  but  not 
bulky.  Ticking  and  asbestos  are  used  in  the  ready-made  holders,  but 
folded  stockings  or  newspapers  covered  with  denim,  gingham,  or 
ticking  make  good  holders.  The  alternate  use  of  two  holders  will 
be  found  comfortable  and  convenient. 


If  old-fashioned  flatirons  are  used,  at  least  three  should  be  pro- 
vided. This  allows  a  change  of  iron  often  enough  to  rest  the  hand 
and  keep  the  irons  hot.  Those  weighing  from  6  to  8  pounds  are 
easier  to  use  than  lighter  ones,  because  a  heavy  iron  makes  it  un- 
necessary to  exert  so  much  pressure.  It  is  convenient  to  have  one 
light-weight  iron  for  thin  goods  and  a  sharp-pointed  one  for  ruffles 
and  gathers. 

Flatirons  with  patent  wood  handles  are  convenient,  but  do  not 
hold  the  heat  so  well  as  the  old-fashioned  iron.  They  nre  less  likely 
to  be  steady  and  are  not  made  in  so  many  different  shapes. 

Electric,  gas,  gasoline,  and  alcohol  irons  save  the  worker  from 
standing  near  a  fire  and  from  walking  back  and  forth  to  change 
irons.  They  also  make  it  possible  for  her  to  sit  while  ironing  plain 
articles,  and  thus  make  the  work  easier.  At  first  thought  the  price 
of  these  irons  may  seem  prohibitive,  but  the  convenience  is  so  great 
that  the  initial  cost  and  the  cost  of  operating  may  be  justifiable. 

In  buying  an  electric  iron,  choose  one  made  by  a  recognized  elec- 
trical supply  company.  This  iron  should  be  guaranteed  for  a  year. 
The  voltage  of  an  electric  iron  is  marked  on  the  bsck  of  it  and  is, 
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in  most  cases,  110.  The  housekeeper  must  choose  an  iron  that  cor- 
responds in  voltage  with  the  home  current,  because  if  more  cur- 
rent is  forced  through  than  the  wires  are  able  to  carry,  it  will  be 
"  burned  out."  The  electric  wires  that  lead  from  the  iron  should  be 
watched ;  if  any  break  appears  in  the  covering  it  can  easily  be 
mended  with  adhesive  tape  white  the  current  is  off.  These  breaks 
should  not  remain  uncared  for,  because  of  the  danger  of  shock  and 
fire. 

Gas,  gasoline,  and  alcohol  irons  bum  fuel  within  the  iron.  Care 
must  be  used  with  the  last  two  because  if  the  container  leaks,  fire 
will  result.  With  a  gas 
iron  the  tubing  connecting 
the  gas  is  likely  to  knot 
and  twist;  therefore  it  is 
wise  to  choose  the  so-called 
flexible  tubing,  either  the 
kind  wound  with  wire,  or, 
better  still,  that  with  a 
flexible  metal  core  cov- 
ered with  several  layers  of 
protective  material. 

Eustyordi  rty  flat- 
irons  should  be  scoured 
with  sand  soap  or  other 
rough  material,  washed 
and  wiped  dry,  heated  and 
waxed,  and  the  surplus 
wax  rubbed  off  on  a  clean 
cloth.  If  the  iron  is  hot, 
it  may  be  waxed  and  then 
rubbed  on  salt,  sand,  or 
emery  paper.  Electric 
and  gas  irons  can  also  be  cleaned  in  this  way,  but  care  should  be  taken 
to  avoid  wetting  the  insulated  wires  of  an  electric  iron,  \cw  irons 
should  be  waxed  before  using.  Irons  not  to  be  used  for  some  time 
should  be  protected  from  rust  by  a  coating  of  grease  or  paraffin  or 
by  wrapping  them  in  waxed  paper. 

IRONING   MACHINES. 

A  mangle  or  ironing  machine  is  of  great  help;  if  one  can  not- 
afford  both  that  and  a  washing  machine,  one  should  get  the  latter 
first,  because  there  are  more  clothes  to  wash  than  flat  pieces  to  iron. 
Only  sheets,  pillowcases,  table  linen,  and  underwear  without  buttons 
or  ruffles  should  be  put  through  a  mangle.  A  mangle  should  be 
chosen  with  reference  to  the  size  of  the  articles  to  be  ironed.    If  it 
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is  too  small,  folding  articles  many  times  makes  progress  slow,  and 
the  repeated  ironing  on  the  folds  causes  much  wear.  Mangles  may 
be  hand-driven  or  attached  to  a  motor,  and  may  be  heated  by  gas, 
kerosene,  gasoline,  or  electricity.  A  cold  mangle,  however,  may  give 
much  service;  it  smooths  only  by  pressure,  giving  no  gloss  nor  glaze, 
and  does  not  sterilize.     (See  fig.  7.) 

CURTAIN  STRBTCHBRS. 

Curtain  stretchers  do  not  cost  much  and  soon  pay  for  themselves 
in  saving  the  worker's  time  and  wear  and  tear  on  the  curtains.  Also, 
most  kinds  of  curtains  hang  better  if  stretched  into  shape  rather  than 
ironed.  In  buying  curtain  stretchers  it  is  worth  while  to  pay  a 
little  more  for  a  good,  rigid  kind  that  can  also  be  used  for  drying 
blankets.    Blankets  dried  on  a  stretcher  keep  their  shape. 

The  pins  in  a  curtain  stretcher  may  be  movable  so  as  to  fit  all  tJie 
scallops  in  a  curtain,  but  stationary  pins  are  more  satisfactory  and 
substantial.  Instead  of  having  pins  on  the  stretcher,  many  house- 
wives wrap  the  frame  with  heavy  ticking  or  tape  and  pin  the  cur- 
tains or  blankets  to  these  pieces.  Some  frames  are  tied  together  at 
the  corners  with  strips  of  tape  or  muslin,  but  clamps  cost  very 
little  and  are  much  more  convenient. 

SUGGESTIVE  LIST  OF  EQUIPHENT  FOB  A  BOMB  LAUNDBT. 


Washing: 

Iron  ing — Contl  nued. 

Boiler,  copper  bottom 

10  gallons. 

Irons, 

Soup  <llsh. 

Paper,  for  cleaning  Irons. 

Washboard,  glass  or 

zinc 

Sleeve  board. 

Waahtubs. 

Wax  for  irona 

Wringer. 

Mlscellaneons: 

Drying  and  sprlnhUng: 

Bottles. 

Clothesline. 

Bowls,  enamel,  2  to  6  qnarte. 

Clothespins. 

Case  knife. 

Clothes  props. 

Curtain  stretchers. 

aoth  for  cleaning  tnhs  and  boiler- 

Duster  for  line. 

Clothes  basket  or  clothes  hamper. 

Sprinkler. 

Clothes  stick. 

Whisk  broom. 

Dipper,  block  tin,  short  handle. 

Starching: 

Droppers. 

Enamel  cloth  for  Uble. 

Saucepan,  enameled  ware 

Flannel. 

Strainer,  tin. 

Floor  mop. 

Ironing: 

Fruit  Jars. 

Asbestos  mat  (for  protecting  the 

Measuring  cup. 

ironing  Iward). 

Pail  or  bucket,  galvanised  iron,  10 

Bosom  board. 

quarts. 

Clollieshorse. 

Pins. 

Fi-lt  or  siltnee  cXotl 

for 

Ironing 

Quart  measure. 

board  or  table. 

Scrubbing  brush. 

Iron  holders. 

Spoons. 

Ironing  board. 

Tape  meoBtue, 

Ironing  Ubie. 

Teakettle. 

Iron  reetB. 

,.  Google 
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METHOD  OF  LAUNDERING. 

While  cotton,  linen,  vool,  and  silk  are  all  laundered  b;  washing 
and  ironing,  certain  modifications  of  the  process  are  made  accord- 
ing to  the  nature  of  the  fiber  and  whether  it  is  colored  or  white. 
Washing  displaces  the  dirt  by  forcing  soap  and  water  throogh  the 
fabric.  In  doing  this  more  or  less  friction  may  foe  used,  tlie  soap  may 
or  may  not  be  rubbed  directly  on  the  fabric,  and  the  process  may  be 
carried  on  with  widely  varying  temperatures.  Allowing  clothes  to 
get  too  soiled  is  more  destructive  to  them  than  hard  wear,  because 
of  the  increased  rubbing  needed  to  clean  them. 

The  family  washing  should  be  sorted  into  groups  of  white  and 
colored  clothing,  with  separate  piles  for  wool,  for  silk,  and  for  linen 
and  cotton.  Colored  clothing,  silks,  and  wools  should  be  washed 
separately,  for  they  can  then  be  given  special  treatment.  Tom  places 
should  be  mended,  and  stains'  should  be  removed  before  the  garments 
are  washed. 

WHITE   COTTONS   AND   LINENS. 

Soaking. — Soaking  clothes  overnight  or  even  for  a  shorter  time 
loosens  dirt,  saves  time,  and  lessens  wear.  Clothes  may  be  soaked  by 
covering  them  with  cold  or  lukewarm  water,  or  by  wetting,  soap- 
ing, rolling,  and  putting  them  into  a  small  amount  Af  water.  The 
latter  method  tabes  more  time  but  is  more  effective  if  there  are  no 
stains.  Soaking  for  a  short  time  in  lukewarm  water  is  as  effective 
as  longer  soaking  in  cold  water.  Putting  very  dirty  clothes  to  soak 
with  cleaner  ones  may  add  greatly  to  the  labor  of  washing  the  latter. 
Washing  soda,  ammonia,  borax,  or  other  chemicals  are  sometimes 
added  to  the  water  if  the  clothing  is  very  dirty.  This  may  be  done 
simply  to  soften  hard  water  (see  p.  25)  or  as  an  extra  help  in  loosen- 
ing dirt  when  the  water  is  already  soft.  In  the  latter  case  the  chemi- 
cals are  not  likely  to  help  unless  soap  is  used  with  them. 

It  is  safe  practice  to  dissolve  1  pound  of  washing  soda  in  a  quart 
of  water  and  mix  1  tablespoon  of  this  solution  in  a  gallon  of  soapy 
water.  If  the  soda  is  mixed  directly  into  the  water  used  for  soak- 
ing, there  is  danger  that  it  may  not  be  entirely  dissolved  and  may 
eat  holes  in  the  clothes.  The  necessary  amount  of  ammonia  depends 
on  its  strength;  about  3  tablespoons  to  the  gallon  is  perhaps  a  safe 
allowance  either  for  the  dilute  "  household  "  ammonia  bought  at  gro- 
cery stores  or  for  the  concentrated  ammonia  bought  at  the  drug  store 
and  diluted  at  home  to  about  eight  times  its  original  volume.  From 
one  to  one  and  one-half  teaspoons  of  borax  to  a  gallon  of  water  is 
the  amount  commonly  sugg&^ted  for  soaking  in  soft,  soapy  water, 

'V.  S.  I>^t.  Afn-.,  FarmerH*  Bui.  961  <1»1T).  Removal  of  Stains  from  Clotblng  and 
Otber  TpitllpH,      V.  S.  Thrift  Ijeaflet  No.  6  <1B1B).  How  to  Removp  HtalnB. 
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If  the  water  is  hard,  soaking  of  any  kind  is  unsatisfactory  because 
of  the  scum  that  settles  on  the  clothes.  Soap  -k]]]  help  to  prevent 
scum  from  forming. 

Washing. — After  the  clothes  are  soaked  they  should  be  put  into 
fresh  wash  water  as  hot  as  the  hands  can  bear,  with  soap  enou^  to 
produce  a  lasting  suds,  and  then  the  soapy  water  should  be  forced 
through  the  fabric.  Whenever  the  water  becomes  dirty,  it  should  be 
replaced  by  fresh  suds.  If  the  clothes  are  washed  by  hand,  it  is 
better  to  turn  them  during  the  process  and  wash  from  both  sides. 
Special  attention  should  be  given  to  hems  and  other  parts  that  are 
much  soiled.  If  the  clothes  are  washed  in  a  machine,  the  very  soiled 
parts  may  need  to  be  rubbed  with  soap  as  the  garments  are  put  into 
the  machine. 

The  rubbing  on  a  washboard  should  be  gentle.  The  aim  is  to 
force  water  through  the  fabric;  therefore  soiled  places  should  not 
t>e  rubbed  when  they  are  more  or  loss  dry,  but  should  be  kept  wet 
by  frequent  dipping,  after  each  rub,  if  possible.  Using  the  fleshy 
part  of  the  palm  in  rubbing  saves  the  laundress  from  scrubbing  the 
skin  off  her  knuckles.  A  small  brush  will  be  a  great  help  in  washing 
such  heavy  garments  as  corsets  and  overalls.  If  the  water  is  very 
hard  it  must  be  softened  for  use  in  washing  (see  p.  25), 

Boiling. — Boiling  helps  ia  cleaning  soiled  clothes  and  in  steriliz- 
ing them,  but  they  should  be  well  washed  first.  With  good  outdoor 
drying  facilities,  boiling  may  be  omitted.  Only  white  cottons  and 
linens  may  be  boiled.  Clothes  that  are  to  be  boiled  should  be 
wrung  from  the  wash  water,  shaken,  rubbed  with  soap,  especially  in 
soiled  places,  and  put  into  the  boiler  with  cold  water,  or  cold  water 
to  which  soap  solution  or  soap  chips  have  been  added.  In  all  cases 
plenty  of  water  should  be  used,  and  each  boilerful  should  be  started 
with  fresh  cold  wrier.  Naphtha  soap  should  not  be  used  in  boiling 
clothes.  The  water  should  be  gradually  heated  and  the  clothes 
pressed  down  and  stirred  with  a  stick,  which  may  be  used  to  lift 
them  into  the  rinsing  water.  Most  clothes  need  only  about  five  min- 
utes of  actual  boiling;  too  long  boiling  should  be  avoided  because  it 
tends  to  yellow  the  cloth. 

Kerosene,  turpentine,  or  shaved  paraffin  may  be  added  if  the 
clothes  are  very  dirty  or  yellowed.  From  1  tablespoon  to  a  half 
cup  for  a  boiler  of  water  may  be  used.  If  kerosene  is  used  the 
clothes  should  be  thoroughly  rinsed  in  order  to  remove  the  odor, 
which  is  particularly  difficult  to  remove  if  hard  water  is  used.  This 
is  equally  the  case  with  turpentine,  the  odor  of  which  is  even  more 
objectionable  to  many  persons,  so  much  so  that  it  is  sometimes  be- 
lievcfl  to  cause  illness;  it  is  also  sometimes  considered  injurious  to  the 
hands.    An  easier  but  more  expensive  method  of  whitening  clothes  is 

b.GoogIc 
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to  add  the  juice  of  one  or  two  lemons  to  a  boilerfut.  If  clothes  are 
not  boiled,  they  may  be  scalded  by  covering  with  boiling  water.  It 
may  be  a  good  plan  to  boil  every  week  the  clothes  that  get  very 
dirty,  and  the  others  only  everj-  three  or  four  weeks. 

Rinsing. — After  boiling,  or  washing  and  boiling,  clothes  should 
be  thoroughly  rinsed  in  hot,  clear  water.  This  is  more  important 
than  many  housekeepers  realize.  If  not  thoroughly  rinsed,  the 
clothes  may  become  grayish,  or  the  soap  left  in  them  may  act  on  the 
bluing  to  form  rust  spots,  or  the  soap  and  the  starch,  if  the  latter  is 
not  pure,  may  yellow  them.  Moreover,  traces  of  soap  or  washing 
soda  may  weaken  the  fiber  of  the  material  when  heated  in  ironing. 
If  the  rinsing  water  must  be  softened,  either  borax  or  ammonia 
should  be  used ;  washing  soda  must  not  be  used  for  this  purpose  be- 
cause it  is  too  strong  a  chemical  to  leave  in  the  clothes. 

Bleaching. — Clothes  that  are  very  yellow  from  long  standing  or 
from  poor  washing  and  drying  may  require  bleaching.  They  may 
be  soaked  for  several  hours  in  water  containing  borax  in  the  pro- 
portion of  one- fourth  cup  to  1  gallon  of  water ;  if  this  is  not  effective 
the  clothes  should  be  wrung  loosely  and  spread  on  the  grass  to  dry 
in  the  sun,  or  in  cold  weather  allowed  to  freeze.  The  clothes  may 
need  repeated  wetting  and  several  days  out  of  doors.  JaveUe  water 
also  may  be  used  to  bleach  cotton  and  linen  clothes.  It  is  prepared 
by  dissolving  1  pound  of  washing  soda  in  1  quart  of  boiling  water 
and  adding  |  pound  of  chloride  of  lime  dissolved  in  2  quarts  of  cold 
water.  This  solution  should  be  filtered,  and  the  clear  liquid  stored  in 
a  tightly  stoppered  bottle.  Fabrics  to  be  bleached  may  he  put  in 
Javelle  water  diluted  with  hot  water  {\  pint  of  Javelle  water  to  1 
gallon  of  hot  water),  and  the  liquid  brought  only  to  the  boiling 
point.  Then  the  garments  should  be  removed  and  washed 
thoroughly  in  plenty  of  soap  and  water,  or  in  ammonia  water.  Only 
cottons  and  linens  may  be  bleached  with  Javelle  water,  as  it  dis- 
solves wool,  turns  silk  yellow,  and  weakens  the  fibers  of  cottons  and 
linens  if  they  are  boiled  in  it. 

Bluing. — New  clothes  and  those  washed  in  soft  water  and  dried 
in  the  sun  should  not  need  bluing.  There  are  so  many  kinds  of 
bluing  and  various  fabrics  take  them  up  so  differently  that  definite 
directions  for  the  amount  to  use  can  not  be  given.  Table  linens  and 
open  mesh  fabrics,  such  as  lace,  readily  take  up  blue.  The  strength 
may  be  tested  by  dipping  a  small  garment  into  the  bluing  water  or 
by  holding  a  little  of  it  in  the  hollow  of  the  hand.  In  the  latter 
test  the  blue  color  should  be  faint,  but  decided.  The  bluing  water 
should  be  kept  well  stirred  and,  to  prevent  streaking,  clothes  should 
be  shaken  out  before  they  are  dipped  and  should  not  be  allowed  to 
lie  in  the  bluing  water.    Table  linen,  bed  linen,  and  other  articles 
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that  are  not  to  be  starched  are  now  ready  for  drying.     For  clothes 
that  are  to  be  starched  the  bluing  may  be  added  to  the  starch. 

Clothes  that  have  been  overblued  may  be  whitened  by  pouring  boil- 
ing water  over  them,  or  if  this  is  not  effective,  they  may  be  boiled 
for  a  few  moments.  Continued  oyerbloing  of  clothes  may  cause 
them  to  become  gray. 

Starching. — Clothes  are  starched  to  stiffen  them,  to  give  them  the 
gloss  of  new  material,  and  to  niake  them  keep  clean  longer.     The 
following  is  a  good  general  recipe  for  making  cooked  starch : 
1  to  4  tablespoons  starch,  according  to  I  }  teaspoon  borax 

stlfFneaa  desired.  |  tea^Kmn  paraffin  or  white  faL 

1  cup  (J  pint)  cold  water,  |  1  quart  boillog  water. 

Make  a  paste  of  the  starch  and  the  cold  water;  add  the  boras,  the  paraffia 
or  fat,  and  the  bolUog  water.  Boll  the  mixture,  stirrlDg  It  thoroughly,  until 
It  la  clear,  or  for  about  20  minutes.  Remove  any  scum  that  forms  and  strain 
the  starch  while  boL 

The  borax  may  be  omitted,  but  it  helps  whiten  the  clothes  and  it, 
as  well  as  the  paraffin  or  the  fat,  makes  ttie  starch  smoother  in 
ironing.  Alum  is  sometimes  added  (from  1  teaspoon  to  1  table- 
spoon to  1  quart  of  water)  and  is  useful  in  makiiig  the  starch  pene 
trate  the  fiber.  It  apparently  thins  the  paste  but  does  not  decrease 
its  stiffening  property. 

It  is  impossible  to  give  definite  directions  for  amounts  of  cooked 
starch  to  be  used,  because  all  depends  upon  the  fabric  and  the  degree 
of  stiffness  desired.  However,if  the4tablespoons  of  stardihave  been 
used  to  the  quart  of  water,  a  cup  of  this  may  be  diluted  with  about 
3  quarts  of  water  for  starching  such  articles  as  petticoats  and  ging- 
ham dresses.  Garments  should  be  starched  wrong  side  oat  and  left 
BO  until  they  are  sprinkled.  For  white  clothes  the  starch  should  be  as 
hot  as  the  hands  can  stand,  because  it  penetrates  better,  and  thin 
enough  not  to  leave  a  glazed  surface  when  ironed.  If  many 
clothes  are  to  be  starched  it  is  wise  to  keep  a  part  of  the  cooked 
starch  hot  and  add  it  to  the  used  starch,  as  the  latter  becomes  too  cool 
and  thin.  The  garments  that  are  to  be  stiffest  should  be  starched 
first  After  thorough  squeezing  and  dipping,  the  surplus  starch 
should  be  wrung  out  and  the  garments  either  rubbed  or  patted.  Gar- 
ments wrung  very  dry  before  starching  will  be  stifferthanwettcrones. 
Stiff-bosomed  shirts  should  not  be  starched  too  far  down  nor 
pleated  bosoms  too  stiff,  else  they  will  hunch  up  in  wear,  look  clumsy, 
and  feel  uncomfortable.  If  one  is  starched  too  far  down,  the  lower 
part  may  be  moistened  enough  to  render  it  pliable. 

A  solution  of  boras  water  (about  1  teaspoon  of  borax  to  1  quart 
of  water)  may  be  used  for  stiffening  very  thin  fabrics,  such  as  laces, 
voiles,  organdies,  and  dimities.  It  gives  body  and  crispnees,  similar 
to  the  original  dressing. 

X.ooglc 


Home  Laundering.  19 

Hanging  and  drsdng. — Drying  clothes  out  of  doors  in  sun  and 
air  sweetens  and  bleaches  them.  If  the  clothesline  is  not  taken  down 
it  should  be  wiped  with  a  damp  cloth  before  clothes  are  hung  on  it. 
Clothespins  should  be  clean  and  are  best  carried  in  a  bag  or  an  apron 
made  for  the  purpose.  Placing  the  basket  of  clothes  on  a  hand  cart 
or  an  old  baby  carriage  will  save  much  stooping.  It  is  sometimes 
possible  to  pin  the  clothes  to  a  line  on  a  porch  or  other  protected 
place  and  then  draw  it  across  the  yard  by  pulleys;  this  is  a  conven- 
ience, particularly  when  the  ground  is  wet.  Garments  should  be 
shaken,  turned  wrong  side  out  if  this  has  not  been  done  before,  hung 
on  the  straight  of  the  goods,  and  fastened  by  the  bands  when  pos- 
sible. Large  pieces,  such  as  sheets,  should  have  from  a  fourth  to  a 
half  of  the  article  placed  over  the  line  and  should  be  piimed  in  four 
or  five  places ;  hanging  by  comers  or  edges  increases  the  danger  of 
tearing.  Clothes  that  have  been  properly  hung  are  much  more  easily 
ironed  than  those  that  have  been  stretched  out  of  shape  by  careless 
hanging.  Starched  clothes  should  be  brought  indoors  as  soon  as  dry, 
because  with  long  hanging  they  lose  their  stiffness.  A  high  wind 
may  tear  clothes  and,  like  any  rubbing,  will  take  the  stiffness  out  of 
starched  goods.  If  clothes  are  folded  carefully  as  they  are  taken 
from  the  line  the  work  of  ironing  is  reduced  and  some  articles,  such 
as  bed  linen  and  towels,  may  be  used  without  ironing  or  by  ironing 
the  hems  only.  In  extremely  cold  weather  the  housewife  should  pro- 
tect herself  from  the  danger  of  going  out  of  doors  from  a  hot,  steamy 
room  by  pulling  on  a  warm  sweater  or  a  heavy  wrap  and  loose,  heavy 
gloves. 

Sprinkling. — Clothes  should  be  sprinkled  evenly  and  thoroughly 
but  should  not  be  wet  too  much.  Linen  may  be  dampened  more  than 
cotton,  but  starclied  clothes  will  be  sticky  if  too  damp.  After  being 
sprinkled  the  clothes  should  be  pulled  into  shape,  turned  right  side 
out  if  necessary,  and  rolled  tightly.  Care  in  rolling  will  aid  greatly 
in  making  them  more  easily  ironed.  The  rolls  should  be  placed  close 
together  in  a  basket,  covered  with  a  clean  cloth  to  prevent  the  outside 
layers  from  drying,  and  left  at  least  half  an  hour,  but  better,  over- 
night, to  allow  the  moisture  to  spread  evenly.  If  clothes  are  left 
damp  too  long  during  warm  weather  there  is  danger  of  mildewing. 

Ironing. — Clean,  hot  irons  are  essential  to  successful  ironing. 
Rubbing  the  irons  occasionally  with  wax  or  paraffin  will  help  to 
keep  them  in  good  condition.  An  iron  is  hot  enough  to  use  when 
it  "  spats "  if  touched  with  a  moistened  finger.  A  worker  who 
moves  her  iron  rapidly  can  use  a  hotter  iron  with  less  danger  of 
scorching  than  can  a  person  who  works  more  slowly.  Slightly 
scorched  places  may  be  washed  out  or  bleached  out  by  wetting  them 
and  drying  them  in  the  sun.  Too  cool  an  iron  may  leave  a  rust  stain, 
which  may  be  washed  out,  but  the  fabric  should  be  partly  dried 
again  before  re-ironing.    With  starched  clothes  the  iron  must  be  hot 
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enough  to  glaze  the  starch ;  otherwise  the  starch  will  stick  and  dis- 
color the  fabric. 

All  materials  should  be  ironed  with  the  thread  of  the  goods  and 
ironed  dry.  If  materials  are  not  ironed  dry  they  will  pucker  later 
and  look  as  though  they  had  been  rough-dried.  Ironing  as  large  a 
space  as  possible  before  shifting  the  garment  saves  time.  In  general, 
clothes  should  be  ironed  on  the  right  side.  Embroidery,  however, 
should  be  ironed  on  the  wrong  side  on  a  thick,  soft  pad,  so  that  the 
design  will  stand  out 

The  general  rule  is  to  irwi  first  those  parts  of  the  garment  that 
will  hang  off  the  board  while  the  rest  is  being  ironed.  For  ex- 
ample, with  a  man's  shirt  or  a  shirtwaist,  iron  the  cuffs  and  sleeves 
first,  then  the  collar,  and  then,  beginning  with  one  side  of  the  back 
or  the  front  (depending  on  where  the  garment  fastens),  continue 
around  to  the  other  side.  Every  good  laundress,  after  ironing  a 
garment,  looks  it  over  carefully  and  presses  any  part  that  has  be- 
come rumpled  in  handling;  but  if  ironed  dry,  it  should  rarely  need 
much  re-pressing.  If  a  gloss  appears  on  hems  or  tucks  or  on  heavy 
linens,  it  may  he  removed  by  moistening  a  piece  of  cheesecloth  with 
clear  water,  wringing  it  very  dry,  and  wiping  quickly  over  the  glazed 
surface.  Too  high  a  gloss  on  shirt  bosoms,  collars,  or  cuff's  may  be 
removed  in  the  same  way. 

The  amount  of  ironing  needed  may  be  very  much  lessened  by 
choosing  clothing  and  household  linens  with  this  in  mind.  Knitted 
underwear  and  garments  made  of  crepe  and  seersucter  may  often  he 
carefully  pulled  into  shape  instead  of  ironed.  Shirts  with  plain 
soft  bosoms  and  soft  cuffs  are  easier  to  iron  than  those  with  stiff  or 
pleated  bosoms  and  stiff  cuffs.  Underwear,  blouses,  and  wash  dresses 
with  simple  flat  trimmings  are  more  easily  ironed  than  elaborate 
ones.  Small  plate  doilies  are  easier  to  launder  than  large  tablecloths. 
Carefully  stretched  towels  can  often  be  used  instead  of  ironed  ones, 
and  many  housekeepers  prefer  the  freshness  of  unironed  sheets 
to  the  polish  of  ironed  ones.  Special  care  must  be  taken  in  han^ng 
out  articles  to  be  used  unironed  so  that  they  may  dry  in  as  good  shape 


Folding  and  airing. — Clothes  should  he  folded  with  the  thread 
of  the  goods  and  hung  until  thoroughly  dry  in  a  place  free  from 
odors.  In  many  households  the  ironed  and  folded  clothes  are  put 
to  air  on  a  clotheshorse,  which  is  closed  and  set  out  of  the  way  when 
not  in  use.  If,  as  they  are  folded,  articles  that  need  mending  are 
sort«d  out,  time  and  labor  will  be  saved. 

SILKS  AND  WOOLS. 

Silks  and  wools  are  animal  fibers  and  when  moist  are  extremely 
sensitive  to  intense  heat  and  to  all  rubbing;  moreover,  they  harden, 
yellow,  and  shrink  from  the  effect  of  strong  alkali.  They  should 
not  be  soaked  and  should  be  wa^ed  in  lukewarm  water   (about 
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110"  F.)  with  a  neutral,  white  soap,  dissolved  in  the  water  and  not 
rubbed  directly  on  the  material.  Silk  is  not  so  easily  affected  by 
strong  alkali  as  is  wool,  but  its  gloss  is  destroyed.  The  garments 
should  be  "  soused "  up  and  down  and  squeezed,  but  not  rubbed, 
pulled,  nor  twisted.  Very  soiled  places,  such  as  cuffs  and  collars,  may 
be  cleaned  by  rubbing  in  a  good  suds  with  the  palm  of  the  hand. 

Silks  and  wools  should  be  rinsed  as  many  times  as  necessary  in 
water  of  the  same  temperature  as  the  wash  water.  There  is  no  ad- 
vantage in  adding  soap  to  the  rinse  water,  as  is  sometimes  suggested. 
White  wools  and  silks  may  be  blued,  but  the  bluing  water  should 
be  of  the  same  temperature  as  all  the  other  water  used.  Woolen  and 
silk  garments  may  be  wrung  through  a  loosely  set  wringer,  or  the 
water  may  be  squeezed  out,  but  the  material  must  not  be  wrung  by 
twisting.  Silk  may  be  wrapped  in  a  towel  or  heavy  cloth  before 
wringing. 


Pto.    S. — Wadied    sweater,    abap«d    to    oiiglDal  dlmensioDS  and  spread  out  tt  dt?. 

Gum  arable  is  of  special  use  in  redressing  silks.  If  in  powdered 
form,  one  or  two  teaspoons  of  gum  arable  should  be  allowed  to  stand 
in  a  quart  of  warm  water  until  dissolved,  and  then  this  solution 
should  be  strained  for  use.  If  the  gum  is  in  lump  form,  boiling 
water  should  be  used  and  the  mixture  kept  hot  until  the  gum  dis- 
solves; a  double  boiler  may  conveniently  be  used  for  the  purpose.  A 
(juarter  of  a  cup  of  this  solution  to  a  quart  of  water  gives  an  average 
stiffness. 

"Wool  will  slirink  if  dried  in  too  hot  a  place.  Keither  silks  nor 
wools  should  be  allowed  to  freeze,  and  they  sunburn  if  put  wet  in 
the  sun.  Silks  of  fast  dyes  should  be  rolled  while  wet  in  heavy  cloth 
until  they  are  right  for  ironing,  and  not  hung  up  to  dry. 

The  irons  used  on  silks  and  wools  should  be  medium  hot,  as  both 
these  fabrics  scorch  easily  and  little  can  he  done  to  remove  the  dis- 
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coloration.  Silks  and  wools  should  be  covered  with  a  cJoth  if  they 
are  ironed  on  the  right  side,  or  they  may  be  ironed  direcUy  on  the 
wrong  side.  Wools  iron  more  ea^y  while  still  damp,  for  any  «reaae8 
are  hard  to  press  out  if  allowed  to  dry  is.  Sil^  should  be  rolled 
and  ironed  while  still  damp;  parts  that  dry  out  should  be  ironed 
through  a  dampened  cloth,  for  sprinkling  is  likely  to  spot  silks.  A 
well-ironed  silk  should  be  soft,  not  crisp  and  papery.  Knitted  and 
crocheted  garments  should  be  measured  before  they  are  washed,  care- 
fully pull^  or  patted  into  the  original  shape  (see  fig.  8) ,  while  still 
wet,  and  placed  on  a  padded  table  to  dry. 

COLORED  FABRICS. 

l^Ianufacturers  endeavor  to  set  the  color  of  t^e  dyes  in  their 
fabrics,  but  are  not  always  able  to  permanently  fix  them.  Special 
treatment  before  washing  will  sometimes  help.  Various  chemicals 
may  be  used,  but  some  of  them  are  poisonous  and  for  tiiat  reason  un- 
desirable. Housekeepers  think  common  salt  is  effective  for  setting 
most  dyes.  Ko  special  rule  can  be  given  as  to  the  amount  of  salt  to 
use ;  about  1  cup  of  salt  to  2  gallons  of  water  is  a  good  proportion  to 
try,  and  more  salt  may  be  added  until  the  color  stops  "  bleeding." 
The  color  is  more  likely  to  be  set  if  the  material  can  be  left  in  th© 
salt  water  overnight  rather  than  for  a  shorter  time,  and  if  it  can  be 
dried  before  washing.  Sometimes  salt  is  put  in  tiie  final  rinsing 
water  in  laundering  colored  goods.  Setting  color  with  salt  is  not 
likely  to  h&ve  a  penuauent  effect,  and  the  process  may  need  to  be  re- 
peated whenever  the  garment  is  laundered ;  also  soap  is  less  effective 
in  water  to  which  salt  has  been  added. 

Colored  clothes  should  be  wadied  in  lukewarm  water  and  neutral 
soap  solution,  and  the  fabric  should  be  squeezed  rather  than  rubbed. 
Unless  the  color  is  fast,  no  colored  clothes  should  be  soaked  for  any 
length  of  time,  nor  should  they  be  boiled  or  exposed  to  too  high  a 
tempmture  in  washing,  rinsing,  starching,  or  ironing.  If  the  color 
seems  very  delicate,  very  cool  water  should  be  used,  and  soapbarfc, 
bran,  or  cooked  starch  water  instead  of  soap.  With  a  color  likehr 
to  fade  or  run,  rapid  washing  is  safest;  the  material  should  be 
wning  as  dry  as  possible  and  rolled  in  a  cloth  to  absorb  extra  mois- 
ture; an  even  safer  way  is  to  shake  the  garment  dry.  For  dark 
colors  it  is  well  to  tint  the  starch;  for  example,  t«a  may  be  used  for 
blacks,  browns,  and  greens,  and  bluing  for  blues,  and  the  specially 
prepared  "  mourning "  starch  for  blacks.  Colored  clothes  should 
\te  dried  in  the  shade  and  should  not  be  allowed  to  freeze.  Th^ 
should  l>e  ironed  on  the  wrong  side. 

INFECTED  CLOTHES. 

Clothing  and  linen  used  by  a  person  suffering  with  any  cam- 
tagious  disease  and  handkerchiefs  used  during  a  cold,  need 
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treatment  and  should  not  be  kept  or  washed  with  other  clothes. 
Separate  bags  or  other  containers  that  can  be  sterilized  or  destroyed 
should  be  provided.  Infected  clothing  may  spread  the  disease  di- 
rectly to  the  persons  who  handle  it  or  indirectly  through  contact 
with  other  articles.  Boiling  is  the  simplest  method  of  sterilizing 
infected  clothing,  but  the  heat  is  likely  to  injure  some  fibers  and 
set  stains  and  dirt;  therefore  other  methods  are  sometimes  prefer- 
able. The  TTnited  States  Public  Health  Service  gives  the  following 
directions  for  handling  infected  clothing: 

Clothes  worn  b^  a  persoo  sofferlng  from  or  exposed  to  a  contagious  disease, 
or  bed  Uncn,  may  be  disinfected  previous  to  washing  b;  Immersion  in  one 
of  the  following  solutions  for  one  liour: 

A  5  per  ceut  dllutloii  of  the  commercliil  solution  of  formaldehyde 
(formalin). 

A  1  per  cent  solution  of  phenol  (pure  carbolic  acid). 

A  )  per  cent  solution  of  liquor  cresolls  compositus. 

Infected  clotlilng  may  niso  be  readily  sterilized  by  Immersing  In  boiling 
water  for  10  minutes. 

Woolen  goods  may  be  disinfected  by  Immersing  In  wuter  mulntulned  at  a 
tiinperuture  of  Ifio"  F.  for  20  minules.  If  the  gonds  lire  then  carefullj 
woiilied  and  dried,  no  undue  shrinkuge  of  the  garments  Hhould  result  and  tlic 
Infectious  agents  of  disease,  except  those  due  to  Bpore^formlng  bacteria,  such 
us  anthrax  or  gas  gangrene,  will  have  been  destroyed. 

Soaking  In  the  solution  recommended  on  page  15,  prior  to  the  disinfect- 
ing process,  may  prove  advantageous  In  removing  dirt  and  stains.  These 
cleaning  solutions  may  be  readily  sterilized  after  use  by  boiling  them  In 
the  containers  in  which  they  were  used. 

Tlie  person  who  handles  the  Infected  garments  shonld  wear  some  form  of 
apron  to  protect  the  clothing,  and  this  apron  should  be  disinfected  Immedi- 
ately after  the  soiled  clotlies'  are  handled.  Also  the  hands  and  forearms 
fiiiould  be  thoroughly  scrubbed  with  soap,  water,  and  a  nail  brusli  for  10 
minutes  by  the  clocl:,  and  tboroughiy  rinsed  In  either  tlie  phenol  solution  or  the 
cresolis  sointion  mentioned  above  or  In  n  1 ;  1000  solution  of  bichlorld  of 
nitrcury. 

These  precautions  are  necessary  In  order  to  prevent  the  germs  on  the  clothes 
being  carried  to  the  mouth  of  one  handling  the  clothes  or  Indirectly  to  the 
mouths  of  others. 

SPECIAL  CLEANING  AND  PRESSING. 

To  sponge  and  press  cottons,  linens,  and  silks. — ^To  press  out 
wrinkles  from  these  fabrics  they  should  be  ironed  through  a  piece 
of  thin  cotton  material  wrung  out  of  clear  water,  or  a  part  of  the 
garment  should  be  sponged  with  even  strokes  and  then  ironed  dry. 
Heavy  or  colored  goods  should  be  sponged  and  ironed  on  the  wrong 
side.  Sponging  with  thin  starch  or  gum-arabic  water  will  make 
some  fabrics  seem  almost  new.  Success  lies  in  having  the  garment 
evenly  dampened  so  that  no  water  rings  are  formed  nor  an  uneven 
stiffness  produced. 

To  sponge  and  press  woolens. — With  woolens  a  thicker  cloth 
must  be  used  for  dampening,  to  provide  enough  moisture.     Plaits 
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or  folds  maj  be  basted  in  place,  but  the  stitches  should  be  drawn 
as  soon  as  the  cloth  is  steamed ;  otherwise  the  thread  will  mark  the 
material.  Heavy  irons  are  more  satisfactory  on  materials  such  as 
are  used  in  men's  suits. 

The  appearance  of  woolen  materials  that  have  worn  shiny  may 
be  improved  by  covering  the  right  side  of  the  material  with  a  cloth 
wrung  out  of  ammonia  water  (4  or  5  drops  of  ammonia  to  1  quart 
of  water),  pressing  with  a  medium-hot  iron  until  the  cloth  is  partly 
dry,  and  then  brushing  the  wool  vigorously  witli  a  stiff  brush. 

In  silk  and  wool,  wrinkles  such  as  are  caused  by  packing  may  he 
removed  by  hanging  the  garment  either  out  of  doors  on  a  damp  day, 
or  in  a  steamy  room. 

To  freshen  velvets. — Most  velvets  may  be  freshened  by  steaming 
from  the  wrong  side.  One  way  is  to  draw  tlie  velvet  through  the 
steam  from  a  teakettle.  Care  must  be  taken  that  the  teakettle  con- 
tains only  a  little  water,  or  the  water  may  spatter  out  and  spot  the 
velvet.  As  a  special  precaution  several  thicknesses  of  cheesecloth  may 
he  tied  over  the  spout  A  cone  of  heavy  paper  placed  around  the 
spout  will  direct  the  steam  and  make  it  possible  to  hold  the  velvet 
farther  from  the  heat.  Another  way  to  steam  velvet  is  to  place 
several  thicknesses  of  damp  cloth  over  a  hot  iron  and  pass  the  bad* 
of  the  velvet  quickly  over  the  cloth.  Velvet  so  creased  that  it  can 
not  be  freshened  by  steaming  may  he  "  panned  "  by  steaming  and 
ironing  it  in  one  direction. 

Dry  cleaning. — Clothes  may  be  dry  cleaned  with  absorbents,  such 
as  starch,  fuller's  earth,  and  French  chalk,  or  with  such  liquid  sol- 
^'ents  as  gasoline,  benzine,  and  carbon  tetrachlorid.  The  last  men- 
tioned is  not  inflammable  and  does  not  form  an  explosive  vapor 
like  gasoline  and  benzine.  It  is  sold  under  specaal  trade  names  or 
may  be  purchased  as  such  at  many  drug  stores.  All  of  these  cleaners 
remove  the  grease  that  holds  the  dirt  in  the  fabric;  the  powder 
absorbs  it,  the  liquids  cut  it. 

To  clean  with  absorbents,  cover  the  material  with  the  powder,  let 
stand  for  several  hours,  and  remove  the  powder  by  shaking  and 
brushing.  The  process  may  need  to  be  repeated,  and  warming  the 
powders  sometimes  makes  them  more  effective.  This  method  of 
cleaning  is  especially  useful  on  laces,  white  wools  and  furs,  and 
coat  collars  and  cuffs. 

Most  liquids  (except  carbon  tetrachlorid)  used  in  dry  cleaning  are 
highly  inflammable ;  therefore  they  must  be  used  out  of  doors  in  the 
shade,  away  from  fire,  and  friction  must  be  avoided.  The  fire  laws 
in  some  places  allow  so  little  gasoline  to  be  used  in  the  household  that 
one  can  not  employ  it  for  general  cleaning  purposes.  Mixtures  of 
carbon  tetrachlorid  and  gasoline  are  much  less  inflammable  than 
gasoline  alone  and  are  said  to  be  equally  effective. 

To  ci^an  a  ,arment  with  gasoline,  or  other  liquid  solvent,  cover  it 
with  the  iiq_   :t,  squeeze  rather  than  rub  it,  and  rinse  it  once  or  twioe. 
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Thorough  rinsing  is  just  as  necessary  with  a  garment  cleaned  in  this 
way  as  with  one  washed  in  water.  For  very  soiled  garments  white 
soap  may  be  used  with  gasoline,  as  with  water.  As  pure  a  grade  of 
gasoline  as  possible  should  be  obtained,  and  even  tiien  it  is  wise  to 
strain  it  through  a  cloth  to  remove  sediment 

GENERAL  LAUNDRY  SUPPLIES. 
WATER. 

A  convenient  water  supply  is  a  matter  of  course  in  most  town  and 
city  homes,  and  to  have  one  installed  in  every  village  and  farm  home 
is  an  ideal  which  ought  not  to  be  impossible  of  realization. 

A  simple,  inexpensive  way  of  coimecting  the  pump  in  the  yard 
with  a  faucet  by  the  kitchen  sink  is  described  in  other  bulletins  of 
this  series.*  When  there  is  no  special  plumbing  for  the  washtubs, 
much  hard  work  is  saved  by  running  a  piece  of  hose  from  the  nearest 
faucet  to  the  tubs.  If  the  water  must  be  carried  by  hand,  more  trips 
with  smaller  buckets  are  usually  considered  less  tiring  than  fewer 
ones  with  heavier  pails.  Sometimes  a  child's  cart  can  be  used  to  ad- 
vantage. 

Water  may  be  soft  or  temporarily  or  permanently  hard.  For 
laundry  work  the  softer  the  water  the  more  desirable  it  is,  not  only 
because  it  is  a  better  solvent  but  also  because  it  more  readily  forms  a 
suds  with  soap.  Soap  may  be  used  to  soften  hard  water,  but  is  pre- 
cipitated in  the  form  of  an  insoluble  scum,  which,  if  allowed  to  settle 
on  the  clothes,  is  very  difficult  to  wash  out.  Temporarily  hard  water 
may  be  somewhat  softened  by  exposure  to  the  air,  because  then  the 
soluble  carbonates  change  to  an  insoluble  form  and  settle.  If  this 
method  is  to  be  used,  available  containers — ^washtubs,  boilers,  and 
pails — are  filled  with  water  and  allowed  to  stand  ovemi^t.  How- 
ever, this  is  usually  impracticable  and  involves  much  lifting  of  water. 
Softening  temporarily  hard  water  by  boiling  is  a  better  method  but 
is  also  laborious.  If  steam  heat  is  used  in  a  house,  an  appliance  may 
be  installed  for  condensing  the  steam  and  so  obtaining  distilled  water 
from  either  permanently  or  temporarily  hard  water. 

The  most  practical  measure,  under  ordinary  circumstances,  is  to 
use  chemicals  to  soften  water,  for  neither  boiling  nor  exposure  has 
any  effect  on  permanently  hard  water.  Washing  soda  is  the  chemical 
perhaps  most  commonly  used  for  this  purpose,  since  it  is  inespensive 
and  effective.  One  pound  of  soda  should  be  completely  dissolved  in 
a  quart  of  water  and  two  tablespoons  of  this  solution  used  for  each 
gallon  of  moderately  hard  water.  In  certain  regions,  for  example, 
in  irrigated  sections  where  the  water  is  alkaline,  better  results  are 
obtained  if  the  wash  water  containing  this  solution  is  boiled  and  the 
scum  strained  off  before  the  clothes  are  put  in.  Clothes  should  never 
be  put  into  water  in  which  there  is  undissolved  soda,  for  the  latter 
may  make  holes  in  them. 

•U.  8.  Dept.  Agr.,  Fsrni«rB'  Bui,  93T  (1018),  Farm  Home  CaDT^nlencpa^  6p»  S^-yKr  and 
Farmera*  BdI,  941  (IdlS).  Water  Sritenu  for  Fann  HomeB.  ^^'  ''-'^s"- 
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Instead  of  washing  soda,  lye  may  be  used,  but  has  no  special  ad- 
vantage over  soda  and  is  so  much  stronger  that  it  must  be  used  with 
great  care.  Two  teaspoons  of  lye,  dissolved  in  water,  are  used  for 
1  gallon  of  moderately  hard  water.  If  the  water  is  very  hard,  more 
soda  or  lye  must  be  used,  but  if  too  mudi  is  added  it  may  injure  the 
clothes.  Borax  and  ammonia  are  more  expensive  agents  for  soften- 
ing water.  Borax  i$  only  mildly  alkaline,  but  in  addition  to  soften- 
ing the  water  it  tends  to  whiten  the  clothes.  It  may  be  used  with 
colored  clothes  and  woolens,  when  neither  washing  soda  nor  lye 
should  be  used,  and  in  rinsing  water.  Ammonia  is  volatile  and 
evaporates  readily,  and  is  likely  to  be  less  effective  in  long  soaJdng  or 
boiling  processes,  but,  like  borax,  may  be  used  in  rinsing  water.  It 
is  usually  cheaper  to  buy  strong  anunonia  at  the  drug  store  and  dilute 
it  with  water  than  to  buy  household  ammonia  (see  p.  15). 

Besides  having  the  water  soft,  it  must  be  clean.  If  the  water  is 
muddy,  straining  through  heavy  material  will  help  to  clear  it.  For 
this  a  salt  bag  may  be  tied  over  the  spout  of  the  pump  or  the  mouth 
of  the  faucet. 

If  the  water  contains  iron,  as  is  often  the  case,  it  is  a  great  handicap 
in  laundry  work.  Sometimes  iron  is  present  in  such  form  that  it 
will  "  settle  out "  on  standing.  Sometimes  only  the  water  that  is 
first  drawn  is  rusty,  but  later  will  become  clear.  If  the  iron  is  really 
in  permanent  solution,  it  is  sometimes  possible  to  use  such  water  by 
washing  quickly  and  not  allowing  the  clothes  to  stay  in  it.  A  safer 
method  is  to  precipitate  the  iron  by  adding  washing  soda  and  letting 
the  water  stand  for  several  days;  then  the  clear  water  should  be 
carefully  poured  off,  leaving  Uie  sediment  in  the  bott(Hn  of  the 


Laundry  soap  may  be  either  yellow  or  white,  the  yellow  color 
generally  being  due  to  the  presence  of  ro^.  A  little  of  this  helps 
in  producing  suds,  but  an  excess,  such  as  is  likely  to  be  found  in  very 
dark  brown  soaps,  is  objectionable  because  it  serves  no  useful  purpose 
in  laundering  and  because  it  forms  a  sticky  scum  which  may  adhere 
to  the  clothes.  Much  rosin  can  be  easily  detected,  for  it  gives  the 
soap  a  pungent  odor  and  a  sticky  quality. 

Soaps  may  be  classed  as  strong,  medium,  and  mild.  Strong  soaps 
contain  an  excess  of  soda  or  lye,  and  while  they  will  not  harm  white 
cottons  and  linens,  they  can  not  be  used  safely  with  silk,  wool,  or 
colored  fabrics.  Any  one  can  tell  whether  soap  contains  an  excess 
of  soda  or  lye  by  the  following  simple  tests:  Such  soap  causes  the 
hands  to  shrivel  into  the  condition  so  long  known  as  washerwoman's 
hands,  and  has  a  biting  taste  when  touched  with  the  end  of  the 
tongue.     Medium  soaps  usually  contain  some  free  soda  or  lye, 

A  mild  soap  contains  no  free  soda  nor  free  lye  and  is  the  best  for 
general  purposes  if  only  one  kind  is  used  in  the  laundry.  If  a  stronger 
effect  is  desired,  washing  soda  may  be  added  to  the  water  instead  of 
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using  a  stronger  soap,  which  contains  it  in  unknown  amount.  If 
soda  is  used,  clothes  must  not  be  boiled  with  it,  for  heat  intensifies 
its  action.  Even  a  dilute  solution  may  shrink  and  discolor  wool, 
may  fade  colored  fabrics,  and  will  yellow  white  silk. 

If  the  supply  of  hot  water  is  limited,  naphtha  soap  may  be  used  to 
good  advantage  with  cold  or  lukewarm  water.  Naphtha  helps  loosen 
the  dirt  in  the  clothes  but  is  too  volatile  to  be  effective  with  hot  water. 

It  is  not  economy  to  use  a  poorly-made  soap  which  may  contain  free 
grease  or  an  excess  of  lye,  or  both.  This  is  sometimes  the  case  with 
homemade  soaps,  but  need  not  be  so  if  good  directions  (for  example, 
those  that  come  with  the  commercial  lye  in  tin  cans)  are  carefully 
followed.  Making  soap  at  home  may  not  be  good  economy  where 
the  fat  can  be  sold  for  use  in  a  soap  fatjtory,  but  it  is  a  thrifty  practice 
where  the  fat  would  otherwise  be  thrown  away. 

Boiler  or  chip  soap  is  more  economical  than  cake  soap  for  use  in 
the  washing  machine,  but  does  not  take  the  place  of  cake  soap  when 
clothes  are  washed  on  a  board.  Almost  all  soap  manufacturers  make 
a  chip  soap  which  may  be  bought  by  the  pound  at  the  grocer's  or 
obtained  by  parcel  post  or  by  freight  from  the  factory.  Soap  chips 
can  be  made  at  home  by  shaving  up  a  cake  of  soap  or  putting  it 
through  a  food  chopper.  One  pound  of  chips  dissolved  in  five  gal- 
lons of  water  makes  a  good  strong  soap  jelly,  which  should  be  added 
to  the  water  in  the  boiler  or  washing  machine  in  sufficient  amounts 
to  make  good  suds.  A  more  economical  solution  to  be  used  for  white 
cottons  and  linens  may  be  made  from  one-half  pound  of  soap  chips 
and  one- fourth  pound  of  soda  to  five  gallons  of  water;  this  must  not 
be  used  for  wool,  silk,  and  colored  fabrics.  Soap  solution  will  keep 
indefinitely  if  covered  to  prevent  evaporation. 

Dye  soaps. — These  are  supposed  to  clean  and  dye  at  the  same 
time.  It  is  safer,  however,  before  using  the  dye  soap,  to  wash  the 
garment  clean  with  white  soap  and  water.  The  best  results  come 
from  dipping  the  garment  in  a  generous  quantity  of  water  to  which 
the  tint  has  been  added.  The  color  is  always  fainter  after  drying 
than  while  the  garment  is  wet.  The  tinting  is  usually  not  permanent 
and  the  process  should  be  repeated  with  each  laundering. 

WASHING  POWDERS. 

Most  washing  powders  are  a  mixture  of  soap  and  washing  soda, 
although  some  contain  even  stronger  chemicals.  This  will  explain 
why  clothes  fade,  why  silks  turn  yellow,  and  why  woolens  "  harden  " 
when  too  much  washing  powder  is  used.  Washing  powder  and 
washing  soda  are  sometimes  used  for  washing  babies'  diapers  because 
they  make  it  easier  to  remove  stains,  but  they  must  be  cautiously 
used  and  very  thoroughly  rinsed  out  with  hot  water,  or  they  are 
very  likely  to  irritate  the  skin.  A  little  commercial  formaldehyde 
such  as  is  sold  by  druggists  (about  a  teaspoon  to  a  quart  of  water) 
may  safely  be  used  in  the  water  for  soaldng  as  a  deodorant  before 
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Washing;  such  offensively  soiled  articles.  As  the  formaldehyde  irri- 
tates the  skin,  the  clothes  should  be  lifted  with  a  stick  and  thoroug^y 
rinsed  in  clear  water. 

SOAP  SUBSTITUTES. 

When  the  action  of  soap  is  likely  to  injure  a  d^cate  color,  soap- 
hark,  starch  water,  or  bran  water  may  be  used  instead. 

Soapbark,  although  not  a  soap,  when  heated  in  water  will  form 
suds.  To  prepare  it  for  use,  boil  for  10  minutes  a  cup  of  ihe  bark 
with  one  quart  of  water,  and  cool  and  strain  the  liquid.  The  "  soapy "" 
water  may  be  used  full  strength  for  sponging  or  dilnted  for  washing; 
half  of  this  amount  is  enough  for  one-half  tubful  of  water.  Since 
the  liquid  is  brownish,  it  should  be  used  only  on  dark-colored  goods. 

Starch  water  is  especially  good  for  cleaning  delicate  cotton  fabrics. 
This  is  usually  made  by  adding  thin  starch  paste  to  the  wash  water. 
Water  in  which  rice  has  been  boiled,  if  it  is  not  discolored,  may  be 
used  instead.  If  it  is  not  desirable  to  have  the  material  starched 
slightly,  it  must  be  rinsed  in  salt  water. 

Bran  water,  made  in  the  same  way  as  soapbark  solution,  is  useful 
with  colors  that  are  likely  to  fade.  It  does  not  give  suds,  but  cleans 
like  starch  water. 

BLUINGS. 

Bluings  differ  in  composition  as  well  as  in  form.  The  com- 
monest bluings  are  Prussian  blue,  aniline,  and  ultramarine.  Indigo 
is  now  rarely  used.  Bluing  in  solution  colors  fabrics  more  evenly 
than  bluing  that  is  merely  in  suspension.  "  Bottle  blues "  are  in 
many  cases  made  of  Prussian  blue,  an  inexpensive  soluble  salt  of 
iron.  Unfortunately,  however,  they  are  easily  decomposed  by  soap, 
and  if  the  clothes  are  not  thoroughly  rinsed,  iron-rust  stains  may  ap- 
pear  on  tliem  when  ironed.  It  is  easy  to  discover  whether  or  not  a 
bluing  contains  iron,  by  adding  strong  soapsuds  to  some  of  it; 
if  it  changes  from  blue  to  yellow,  iron  is  present. 

Aniline  blues  are  also  soluble  and  may  be  bought  in  both  liquid 
and  powdered  form.  Although  the  powder  seems  dear  when  it  is 
bought  by  the  ounce,  so  little  is  used  at  one  time  that  it  is  really 
not  expensive  and  is,  perhaps,  to  be  preferred  to  any  other  kind  of 
bluing.  A  quarter  of  an  ounce  may  be  dissolved  in  a  quart  of  water. 
bottled,  and  kept  indefinitely;  a  half  tespoon  of  this  is  enough 
for  a  tub  of  water. 

Ultramarine  blue  is  not  very  soluble  and  is  sold  in  balls  or  cubes. 
Because  it  is  difficult  to  dissolve,  more  of  it  must  be  used  to  be 
effective  and  the  water  must  be  kept  well  stirred  to  prevent  the 
bluing  from  spotting  or  streaking  the  clothes.  For  use,  the  balls 
or  cubes,  wrapped  in  heavy  muslin  or  flannel  so  that  only  the  very 
finest  particles  of  the  ultramarine  may  pass  through,  should  be 
soaked  in  a  bowl  of  water  and  this  liquid  added  to  water  for  bluing. 
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STARCHES. 


A  good  starch  is  one  that  penetrates  the  fiber  and  stiffens  a  gar- 
ment without  making  it  look  glazed  or  as  if  it  had  been  pasted  with 
starch.  Cornstarch,  wheat  starch,  or  water  from  cooking  rice, 
tapioca,  or  other  starchy  materials  may  be  used,  but  for  laundry  work 
in  this  country  cornstarch  has  been  the  most  common.  Commercial 
houses  that  supply  the  laundry'  trade  sell  blended  starches,  which 
probably  give  the  best  results  of  all. 

Most  housewives  will  find  one  kind  of  starch  sufficient  unless  spe- 
cial effects  are  desired.  Cornstarch  is  particularly  good  for  collars, 
cuffs,  and  shirt  bosoms;  wheat  starch  for  body  clothes,  and  rice 
starch  for  lingerie  and  children's  clothes.  Blended  starch  made  with 
two-thirds  corn  and  one-third  wheat  starch  is  good  for  collars,  cuffs, 
and  shirt  bosoms ;  and  that  made  with  one-third  com  and  two-thirds 
wheat  starch  for  clothes  to  be  less  stiffly  starched. 

Prepared  starches  are  sold  for  use  in  cold  starching.  The  direc- 
tions on  the  package  should  be  followed.  These  starches  are  com- 
monly used  without  cooking,  and  the  garment  is  ironed  while  it  is 
still  damp  without  previous  drying  and  sprinkling.  The  texture 
and  color  produced  by  this  method  are  sometimes  not  so  good  as  those 
obtained  by  the  use  of  cooked  starch. 

BUPPLIBS  FOR  A  HOME  LAUNDST,  INCLUDING  MATERIALS  FOR  REMOVINO  STAINS. 


Alcohol,  denatured. 

Jnvelle  water. 

Alum. 

Paraffin. 

Ammonia. 

P<itasslum  piTnianganate. 

Beeswax. 

Oxalic  add. 

Btuine. 

Salt, 

Borax. 

Son  p. 

Chloride  o(  lime. 

Soup  barh. 

French  chalk  or  fuller's  earth. 

Stnrch. 

Gnm  arable. 

Tea. 

Hydrochloric  acid. 

Washing  soda. 

COMMUNITY  LAUNDRIES. 

For  50  years  or  more  various  foreign  cities  have  been  building 
washhouses  along  the  rivers.  Each  house  is  equipped  with  standing 
troiiglis  and  usually  a  stove.  For  a  few  pennies  the  women  can 
take  their  clothes  there,  wash  them  in  the  running  stream,  and  dry 
them  in  yards  on  the  banks.  American  cities  have  not  imitated  this 
type  of  washhouse,  but  in  a  few  of  the  large  cities  special  indoor 
washhouses  have  been  built,  many  times  in  conjunction  with  muni- 
cipal bathhouses.  These  washhouses  are  divided  into  compartments 
where  a  housewife  may  take  her  clothes  and  have  the  use  of  two 
washtubs  and  a  wringer  with  hot  and  cold  water.  She  takes  her 
clothes  home  in  the  "  wet  wash  "  stage,  ready  to  finish,  or  may  dry 
them  in  the  drying  room. 

In  one  or  two  cities  municipal  laundries  have  been  established,  to 
which  women  may  carry  their  clothes,  leave  them,  and  have  them 
washed  with  power  equipment.     Thirty  pounds  of  clothes  are  allowed 
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to  one  family  for  a  given  price,  and,  without  marking  or  sorting, 
(he  bundle  is  put  into  a  compartment  of  a  washing  machine  large 


— Primitive  laundry  meUiods  in  Guam. 


enough  to  hold  eight  such  bundles  at  a  time.     Such  a  laundry  is  ex- 
pected to  be  self-supporting  but  to  make  no  money.     (  'ooolr 
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For  some  time  a  few  cooperative  laundries  have  been  working  suc- 
cessfully in  certain  rural  regions,  and  county  home  demonstration 
agents  report  an  increasing  interest  in  such  enterprises.  One  of  the 
earliest  wns  the  outgrowth  of  a  cooperative  dairy  (see  figs.  11  and 


— A  cooperative  communiCy  lauQd[7  Id  MlDoeBota. 


12).  The  dairy  building  was  enlarged  and  the  same  power  plant  now 
operates,  with  little  extra  expense,  both  dairy  and  laundry.  The 
farmers  who  bring  in  milk  receive  tickets  in  return,  which  may  he 
cither  turned  into  cash  or  used  to  pay  for  laundry  work.    In  another 


FiQ.  12. — Interior  ot  the  above  cooperative  community  lauDdif. 

case,  a  group  of  persons  interesteil  in  a  cooperative  laundry  bought  the 
necessary  equipment  and  arranged  with  a  local  creamery  to  furnish 
space  and  power;  in  another,  certain  members  of  a  community  united 
to  build,  equip,  and  manage  a  special  laundry,  which  is  successfully 
run  on  a  cooperative  basis.     It  is  not  necessary,  however,  to  begin 
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with  so  complete  an  outfit  and  organization.  A  successful  com- 
munity iauiidry  can.  be  started  in  a  bam  or  shed  by  a  few  families, 
all  sharing  in  the  cost  of  simple  machinery  and  either  taking  turns 
in  using  it  or  hiring  the  help  necessary  to  run  it.  Before  such  an 
undertaking  is  started  in  any  community  a  committee  of  those  inter- 
ested should  find  out  how  many  families  would  use  the  laundry,  what 
type  of  work  they  would  wish  (completely  finished,  rough-dried, 
partly  finished  and  partly  rough-dried,  or  delivered  wet),  what 
funds  and  buildings  are  available  for  starting  the  enterprise, 
and  what  type  of  equipment  and  service  it  is  wisest  to  instaH. 
They  should  also  realize  that  no  such  cooperative  enterprise  t 
ceeds  unless  there  is  competent  business  management  and  un' 
members  or  patrons  stand  by  it  loyally  through  the  trying  \ 
which  is  almost  sure  to  come  some  time  during  the  first  few  j 
considering  such  an  enterprise  it  is  well  to  consult  the  6x1 
director  at  the  State  college  of  agriculture  or  the  county  a 

COMMERCIAL  LAUNDRIES. 

Clothes  handled  in  large  quantities  and  by  large  ma* 
.   necessarily  subjected  to  greater  wear.     However,  under  some  6 
stences,  this  should  not  outweigh  the  time  and  strength  i 
to  do  the  work  at  home.    Most  laundries  wiU  allow  the  h« 
to  see  the  conditions  under  which  the  work  is  done.     She  i 
cooperate  with  the  laundry  by  having  her  bundles  ready  for  I 
collections  instead  of  demanding  the  rush  service  that  often  i 
in  poor  work  as  well  as  in  overtime  for  the  employees. 

Commercial  laundries  give   three   types  of  service — " 
"  rough  dry,"  and  "  wet  wash  "  work. 

Usually  all  clothing  is  washed  by  machinery;  as  a  r 
special  laundries  accept  pieces  to  be  washed  by  hand, 
laundries  all  the  ironing  also  is  done  by  machines  especuJ^yM 
structed  for  the  garments  which  they  are  to  iron.     This,  of  ^ 
makes    the    work    much    cheaper.     Usually    the    "flat 
machine- ironed,  and  if  the  quantity  warranto,  this  is  ratod^t 
dozen  at  lower  cost  than  for  clothes  that  are  priced  by  1" 
Host  so-called  "  hand  "  hiundries  send  out  the  washing  to  boo 
power  machinery  and  merely  do  the  ironing  themselves. 

Sending  clothes  to  "  rough-dry  "  laundries  means  that  iUl  f 
of  washing  is  taken  out  of  the  house,  since  the  clothes  are  i 
after  drying.  Commercial  laundries  can  do  the  washing  t 
cost,  but  the  clothes  are  likely  to  be  wrinkled  and  in  poor  a' 
ironing. 

"  Wet-wash  "  work  is  still  cheaper  because  the  clothes  are  > 
hut  have  as  much  water  as  possible  extracted  by  wringing  i 
trifugal  machine.     When  returned  they  must  be  dried  beforftll 
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IMted  States  Department  ofAfjpaiVtxnQ, 

COOPEKOTVE  MARKETING 


^ mjii  7,-11  hyGoogk 


FARMERS'  COOPERATIVE  O^ftlK^IZATIONS  for 
the  marketing  of  fami)*proditce'^ave  increased 
in  number  very  rapidly  in  recent  years.  Certain 
kinds  of  produce  are  now  very  commonly  marketed 
through  associations.  Woodland  products  also  may 
be  marketed  in  this  manner.  In  fact'some  coopera- 
tive shingle  mills  are  already  in  operation,  and  box 
factories  maintained  for  the  supplying  of  boxes  to 
fruit  growers  at  cost  might  be  considered  cooperative 
enterprises. 

Much  more  might  be  done  in  this  line,  and  this 
bulletin  points  out  that  what  has  been  done  in  the 
cooperative  marketing  of  other  farm  products  can 
be  done  with  woodland  products  also,  with  benefit 
both  to  the  farmer  and  to  the  woodlands. 


Contribution  from  the  Forest  Service 

HENRY  S.  GRAVES,  Pamler 

Wuhiof  loD,  D.  C.       -        -  Maniti.  1920 
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COOPERATIVE  MARKETEVG  OF  WOODLAND 
PRODUCTS. 


A.  F.  Hawes, 
Batention  BperialUt  in  Forettiy. 
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MUCH  PROGRESS  has  been  made  during  the  last  few  years 
in  the  cooperative  marketing  of  fann  produce,  such  as  dairy 
products,  fruit,  potatoes,  and  live  stock.  That  so  little  progress 
has  been  made  in  the  cooperative  marketing  of  forest  products  should 
not  lead  to  the  inference  that  such  an  arrangement  is  not  as  prac- 
ticable for  these  products  as  for  other  kinds  of  farm  output.  It 
was  natural  that  farmers  should  unit«  first  to  sell  the  crops  and  other 
products  upon  which  they  rely  for  their  regular  income.  Wood- 
land products  they  have  always  considered  secondary;  they  have 
felt  that  anything  obtained  from  the  woods  was  in  the  nature  of 
an  extra  dividend,  and  have  been  satisfied  even  if  it  was  not  as  large 
as  it  should  have  been.  Obviously,  this  is  an  unwise  attitude  to 
take.  As  timber  products  become  scarce  and  increase  in  value, 
farmers  will  desire  to  make  their  woodlands  a  regular  income-pro- 
ducing part  of  the  farm,  and  will  study  the  best  methods  of  market- 
ing. The  purpose  of  this  bulletin  is  to  point  out  briefly  what  has 
been  done  in  the  cooperative  mariceting  of  other  farm  produce  and 
to  suggest  an  organization  and  methods  adapted  to  the  marketing 
of  woodland  products. 

A  survey  undertaken  by  the  Bureau  of  Markets  in  1914  sliowed 
that  there  were  approximately  12,500  farmers'  purchasing  and  mar- 
keting organizations  in  the  country.  Of  the  5,424  organizations 
which  reported,  1,637  were  grain  elevators  and  warehouses;  1,708 
were  creameries  and  cheese  factories;  275  were  stores;  871  handled 
fruit  and  produce;  213  cotton;  43  tobacco;  96  live  stock,  and  581 
were  miscellaneous  associations. 

1683i4-— 20  I,      ,,i,C.OO*^lc 
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NEED  OF  FOREST  PRODUCTS  ASSOCIATIONS. 

It  is  noticeable  that  forest  products  are  not  mentioned  in  the  list 
of  associations  secured  by  tlie  Bureau  of  Markets.  There  are,  how- 
ever, in  the  Middle  West,'  "  farmers'  cooperative  companies,"  classed 
in  the  list  as  "  stores,"  which  buy  lumber  either  as  a  sole  product  or 
with  other  products.  Their  object  is  to  secure  lower  prices  for  the 
merchandise  the  farmer  consumes.  Approximately  10  per  cent  of 
the  farmers'  companies  in  the  Middle  West  handle  lumber.  The  num- 
ber of  these  companies  retailing  lumber  in  1915  was  five  times  as 


great  as  in  1910.  As  a  rule,  the  benefits  of  the  low  prices  at  which 
they  sell  are  shared  by  the  community,  since  few  of  them  resfarict 
their  sales  to  their  own  members. 

The  efficiency  of  these  buying  organizations  may  very  well  indi- 
cate to  tlie  farmer  in  the  wooded  regions  the  advantage  of  the  selling 
organizations  advocated  in  tliis  bulletin.  There  are  few  products 
of  t^e  soil  the  marketing  of  which  would  be  more  aided  by  tlie  for- 
mation of  cooperative  marketing  associations  than  forest  products. 
Two  considerations  are  of  fundamental  importance;  (1)  As  ordi- 
narily handled,  the  yield  is  not  an  annual  one  and  the  woodland 
owner  is  not  in  touch  with  the  market.     (2)  Because  of  their  bulk 


"Tbe   DlBtrlbatloti   of   Softwood 
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and  weight,  the  transportation  of  logs  is  expensive  and,  therefore, 
the  market  is  restricted  geographically. 

The  small  woodland  owner  is  not  in  a  position  to  study  the  market 
for  his  finished  product,  because  the  quantity  is  not  sufficient  to 


justify  the  lecessary  expense.  He  has  resorted,  therefore,  to  the 
easiest  though  least  profitable  ways  of  disposing  of  his  forest  prod- 
ucts.   These  methods  may  be  summarized  as  follows: 

(1)  Sale  of  the  woodland  or  farm  to  a  mlllraan  for  n  lump  sum. 

(2)  Sale  of  etonding  timber  for  a  lump  snm. 

(3)  Sale  of  etaadlng  treea  or  stumpage  b;  a  unit  of  measure,  as 

tbousond  feet,  cords,  etc. 

(4)  Sale  of  logs  by  the  thousand  feet,  delivered  at  a  ™'"i   GoOqIc 
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It  is  obvious  that  a  millman  who  is  in  the  business  of  buying  tim- 
ber can  estimate  the  contents  of  a  stand  much  more  accurately  than 
the  ordinary  owner  can,  and  that  he  will  usually  have  the  advantage 
in  any  such  transaction.  Instances  are  numerous  of  timber  sold  in 
lump  bringing  less  than  half  tlie  stumpage  value ;  and  in  many  cases 
the  discrepancy  has  been  even  greater.  The  sale  of  standing  trees  by 
the  thousand  feet  is  a  satisfactory  method  for  a  distant  owner,  or  for 
one  not  equipped  for  handling  the  operations  of  cutting  and  hauling. 
In  the  case  of  most  farmers  who  are  woodland  owners,  however, 
these  operations  furnish  desirable  employment  for  men  and  teams 
when  farm  work  is  slack.  For  such  owners  the  sale  of  stumpage  is 
not  desirable. 


For  the  average  woodland  owner  it  is  more  profitable  either  to  sell 
the  logs  delivered  at  a  mill  or  to  employ  a  mill  and  sell  the  product 
The  difficulties  in  the  way  of  such  a  woodland  owner  being  both  « 
successful  operator  and  millman  are :  (1)  He  knows  very  little  about 
the  market  requirements,  has  no  sales  agent,  and  does  not  know 
where  there  is  the  best  demand  for  his  products.  (2)  He  knows 
nothing  about  lumber  grades,  and  can  not  grade  the  lumber.  (3)  He 
usually  does  not  hn^e  enough  of  the  various  grades  to  make  up  car- 
load lots. 

THE  WORK  OF  A  COOPERATIVE  FOREST  PRODUCTS 

ASSOCIATION. 

The  kind  of  forest  products  to  be  marketed  will  necessarily  vary  in 
different  sections.  In  the  majority  of  cases,  however,  lumber  will 
form  the  chief  product.    Hence,  forest  products  associations  should 
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employ  a  competeot  manager  who  is  well  acquainted  with  the  lumber 
business  and  able  to  grade  lumber.  His  first  duty  would  be,  in  co- 
operation with  the  various  woodland  owners  of  the  association,  to 
make  a  careful  survey  of  the  timber  controlled  by  the  association. 
This  survey  should  include  an  estimate  of  the  various  species,  and, 
so  far  as  possible,  of  the  different  grades  present  It  should  also 
take  into  consideration  not  only  the  main  products,  but  those  by- 
products that  might  accrue,  as,  for  example,  hemlock  bark,  charcoal, 
etc  The  marketing  situation  should  be  carefully  studied  to  deter- 
mine whether  the  existing  plants  are  sufScient  to  give  the  most  profit- 
able utilization,  or  whether  additional  equipment — machinery,  auto 


Fio.  4. — Sbliigle  mill,  abowiDB  engtoe,  sbingle  saw,  etc. 

trucks,  railroad  sidings,  etc. — are  needed  to  give  the  best  facilities. 
At  certain  seasons  the  manager  should  visit  the  near-by  cities  and 
wood-using  industries  and  take  orders  in  advance  for  the  various 
classes  of  lumber  which  his  association  can  produce.  Information 
thus  secured  would  be  placed  at  the  disposal  of  all  members,  and 
the  amounts  of  lumber  required  would  be  allotted  among  them.  At 
the  time  of  sawing  the  manager  would  take  charge  of  the  grading. 
It  would  be  necessary  to  keep  a  careftd  record  of  the  amount  of  each 
grade  of  lumber  furnished  by  the  various  members. 

By  combining  forces  in  this  way,  an  association  would  be  able 
either  to  operate  its  own  sawmill  or  to  secure  a  lower  rate  on  custom 
sawing.  The  advantage  which  the  millman  ordinarily  has  of  being 
able  to  dispose  of  his  various  grades  in  car  lots  would  accrue  to  the 
association.    Such  an  association  would  also  be  in  a  position  to  WQurQ 

C^ooglc 
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the  best  freight  rates  possible,  to  utilize  better  advertising  media  than 
are  usually  available  to  tJie  small  woodland  owner,  and  to  make  use 
of  better  business  methods  than  he  can  afford. 

The  value  of  logs  delivered  at  the  mill  and  the  grade  of  logs  that 
can  be  sold  at  a  profit  depend  on  the  character  of  the  mill  and  the 
form  in  which  the  lumber  is  to  be  sold.  The  small  mill  that  can 
manufacture  only  rough  limiber,  and  this  in  such  small  quantities 
that  it  must  be  sold  without  grading,  can  afford  to  handle  only  high- 
grade  logs  and  pay  only  minimum  prices.  On  the  other  hand,  the 
mill  that  is  equipped  for  manufacturing  a  large  variety  of  products, 
and  has  worked  up  a  trade  so  that  it  can  ship  graded  and  partially 
manufactured  lumber  in  carload  lots,  is  able  not  only  to  use  a  mudi 
lower  grade  of  logs  profitably  but  to  pay  more  for  any  given  grade 
of  logs. 

Because  of  its  misuse,  the  portable  sawmill  has  a  very  unenviable 
reputation.  The  owner  of  a  portable  mill  ordinarily  has  no  per- 
manent interest  in  the  woodlands  in  which  he  has  been  operating. 
His  habit  has  been  either  to  buy  the  standing  timber  alone  and  cut 
it  off  as  soon  as  possible,  or  to  buy  a  woodland,  strip  it,  and  then  dis- 
pose of  the  land.  Under  such  a  system  there  was  no  incentive  for 
woodland  improvement.  His  profit  has  often  been  a  speculative  one, 
secured  because  of  his  ability  to  buy  timber  at  less  than  its  real 
value,  ratlier  than  as  a  legitimate  return  from  manufacturing. 

Used  properly  by  a  cooperative  association,  the  portable  mill  may 
well  become  a  beneficial  instrument  in  the  handling  of  a  forest.  The 
manager  of  the  association,  knowing  the  amount  of  the  various  kinds 
of  lumber  that  he  can  market  to  advantage,  may  place  a  mill  of  this 
kind  in  a  valley  and  cut  only  such  a  quantity  of  lumber  as  will  be  in 
keeping  with  the  productive  capacity  of  the  woodlands.  The  next 
season  the  mill  may  be  transported  to  another  section,  and  so  on  for 
a  series  of  years.  It  may  then  be  brought  back  for  a  second  cut 
in  the  first  valley,  when  the  reserved  growth  has  had  an  opportunity 
to  develop. 

It  must  not  be  supposed  that  the  advantages  of  such  an  association 
are  wholly  commercial  in  the  narrow  sense  of  the  term.  If  the  wood- 
lands are  made  more  profitable  to  their  present  owners,  these  own- 
ers will  be  encouraged  to  raise  more  and  better  lumber,  and  future 
woodland  owners,  in  their  turn,  and  the  public  as  a  whole,  will  bene- 
fit thereby.  Nor  is  it  the  object  of  a  cooperative  association  to  do 
away  with  the  independent  millman.  It  has  no  desire  to  eliminate 
a  legitimate  sawmill  business.  In  the  scheme  of  things  as  outlined 
in  this  bulletin,  the  sawmill  man  has  a  place  as  a  manufacturer  and 
he  may  be  as  constructive  a  factor  in  a  community  as  he  has  some- 
times been  destructive.  But  the  speculative  feature  of  the  sawmill 
business  has  been  injurious  to  the  forests  and  baneful  to  the  industry 
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itself.     This  feature  the  cooperative  marketing  association  would 
eliminate. 

In  some  sections  lumber  may  be  of  less  importance  tlian  some  of  the 
other  forest  products,  such  as  railroad  ties,  pulpwood,  tanning- 
extract  wood,  fuelwood,  fence  posts,  telephone  and  telegraph  poles, 
piling,  etc.  It  will  often  be  possible  for  an  association  to  serve  its 
own  members  hy  supplying  them  with  fence  posts  or  building  ma- 
terial for  barns,  silos,  etc.  In  fruit-growing  regions  farmers  are 
frequently  charged  very  high  prices  for  boxes  and  barrels.  The 
machinery  for  making  these  is  usually  too  expensive  for  an  individual 
fruit  grower  to  buy,  but  would  be  well  within  the  reach  of  an  associa- 
tion, and  the  making  of  their  own  containers  would  enable  the  mein- 
hers  to  pack  their  fruit  at  a  reduced  cost.  The  sauie  principles  apply 
to  containers  for  butter  and  certain  other  kinds  of  farm  produce. 

ORGANIZATION  OP  A  COOPERATIVE  ASSOCIATION. 

An  association  of  woodland  owners  should  represent  a  sufficient 
amount  of  timber  to  operate  for  a  considerable  term  of  years,  if 
not  indefinitely,  the  particular  line  of  industry  it  is  proposed  to 
undertake.  The  amount  of  timber  necessary  would  depend  entirely 
upon  the  kind  of  industry  adopted  and  the  length  of  time  it  was 
intended  to  run.  Thus,  a  regular  sawmill  industry  that  is  to  be 
run  on  a  permanent  basis  must  have  a  large  supply  of  timber  avail- 
able, whereas  a  portable  mill  could  be  run  for  a  few  years  on  a  rela- 
tively small  amount.  An  industry  that  works  up  a  finished  prod- 
uct, such  as  butter  tubs  or  shoe  lasts,  would  require  less  timber 
than  a  sawmill.  While  it  is  conceivable  that  it  might  pay  to  organ- 
ize a  cooperative  association  to  market  5,000,000  feet  of  lumber,  the 
product  of  perhaps  1,000  acres  of  woodland,  it  is  evident  that  an 
organization  would  mean  vastly  more  in  profit,  convenience,  and 
possibility  of  forestry  practice  to  the  owners  of  25,000,000  feet.  In 
any  case,  the  capital  to  be  invested  in  equipment  would  depend,  of 
course,  upon  the  amount  of  timber  available  for  manufacture.  The 
ideal  arrangement  would  be  so  to  operate  all  holdings  of  the  associa- 
tion that  the  average  annual  cut  would  not  exceed  the  yearly  growth. 
Members  should  bind  themselves  to  cut  in  accordance  with  forestry 
principles  so  that  the  productive  capacity  of  the  woodlands  would 
be  kept  up. 

Unhke  a  noncooperative  stock  company  in  which  each  share  usually 
has  a  vote,'  a  cooperative  organization  is  ordinarily  one  in  which 
all  members  have  equal  voting  power.  This  association  would  ad- 
mit as  members  all  woodland  owners  so  situated  as  to  be  able  to 
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take  advantage  of  the  association's  opportunities,  whether  of  niaDU- 
facture  or  sliipping.  Ko  one  would  be  allowed  to  buy  stock  in  the 
association  who  was  not  a  woodland  owner.  The  owner  of  1  share 
would  have  the  same  voice  in  the  handling  of  the  business  as  the 
owner  of  10  or  more  shares. 

While  noncooperative  stock  companies  distribute  their  profits  in 
the  form  of  dividends  on  their  capital  stock,  cooperative  organiza- 
tions  having  capital  stock  limit  the  dividends  to  a  fair  rate  of  inter- 
est on  tlie  capital  invested,  and  distribute  the  surplus,  if  there  be 
any,  on  the  basis  of  the  business  done  by  each  member  through  the 


association.  On  this  plan  the  man  who  furnished  $1,000  worth  of 
business  would  receive  ten  times  as  much  of  this  surplus  as  the  man 
who  furnished  only  $100  worth  of  business.  The  association  should 
limit  the  transfer  of  shares  of  stock  wherever  this  is  permissible 
under  the  law.  A  member  would  have  the  right  to  give  away  or  re- 
tain for  his  own  use  such  woodland  products  as  he  may  wish,  but 
he  could  not  sell  to  any  outside  parties  any  products  he  has  promised 
to  the  association,  except  such  products  as  are  not  accepted  by  the 
association. 

A.  manager  should  be  employed  by  the  board  of  directors  and 
should  have  large  powers.  He  should  be  the  expert  on  raarketiiif 
the  product  of  the  association,  and  should  make  arrangements  for 
its  manufacture,  grading,  shipping,  etc.    He  should  enter  into  coa- 
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tracts  for  the  sale  of  the  association  products,  subject  only  to  the 
action  of  the  board  of  directors  and  to  the  by-laws  and  rules  of  the 
association.  He  should  give  a  surety  bond  in  excess  of  the  value  of 
property  he  is  Hkely  to  handle  at  any  one  time.  The  cost  of  such  a 
bond  may  be  paid  for  by  the  association. 

FINANCING  A  COOPERATIVE  ASSOCIATION. 

The  amount  of  capital  required  to  finance  the  operations  of  a  co- 
operative association  will  necessarily  vary  according  to  the  lines 
of  business  to  be  pursued.  If,  for  example,  the  association  makes 
an  arrangement  with  some  local  millman  to  saw  the  lumber  for  its 
members,  it  will  not  need  capital  for  the  purchase  of  a  plant.  In 
this  case  its  main  function  will  be  the  shipping  and  sale  of  its  prod- 
uct after  the  manner  of  many  fruit -shipping  associations,  which  pool 
their  fruit  according  to  grade  and  variety  and  prorate  their  re- 
ceipts. If,  on  the  other  hand,  a  sawmill,  turning  plant,  or  other 
wood-using  industry  is  to  be  operated  by  the  association,  considerable 
capital  will  be  required  to  purchase  a  plant  and  to  operate  it  In  any 
case  the  salary  and  expenses  of  the  manager  must  be  met,  and  a 
competent  clerical  force  must  be  maintained,  as  it  is  very  important 
to  have  accurate  accounts  of  all  transactions. 

It  is  essential  that  an  association  shall  be  adequately  financed 
either  by  the  sale  of  stock  or  through  loans.  After  the  credit  of  an 
association  has  been  established,  it  is  possible  to  secure  loans  from 
the  local  banks  upon  association  notes  signed  by  the  financial  officers 
of  the  association.  At  first  it  is  usually  necessarj-  to  borrow  upon 
notes  based  on  the  personal  credit  of  members. 

METHOD  OP  ORGANIZING. 

There  are  ample  opportunities  for  a  great  number  of  these  coop- 
erative associations  in  all  of  the  woodland  sections  of  the  eastern 
part  of  the  country,  where  the  woodlands  on  farms  aggregated 
143,391,568  acres  in  1910.  To  be  sure,  greater  progress  in  cooperative 
organization  has  already  been  made  along  agricultural  lines  in  the 
Middle  West,  and  it  may  be  easier  to  start  this  new  movement  in 
that  section.  However,  the  opportunities  for  usefulness  are  greater 
in  the  Northeast,  where  there  are  excellent  markets  far  removed 
from  the  margin  timber  of  the  South  and  Northwest,  and  where  a 
greater  part  of  the  farms  is  wooded  than  in  many  sections  of  the 
country. 

The  machinerj'  for  interesting  the  farmers  in  all  advance  move- 
ments is  becoming  centered  more  and  more  in  the  extension  services 
of  the  various  agricultural  colleges.  With  the  increased  funds  avail- 
able under  the  Smith-Lever  Act,  it  should  be  possible  for  many  of  the 
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extension  services  to  assist  in  the  niarketing  of  woodland  products. 
In  States  having  well-developed  forestry  departments  the  work  can 
undoubtedly  be  conducted  cooperatively  by  the  State  forestry  depart- 
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ment  and  the  extension  service.    The  Bureau  of  Markets,  through  its 
field  agents,  is  also  in  a  position  to  aid  in  this  work. 

Marketing  specialists  might  be  employed  who  not  only  have  had 
experience  in  the  marketing  of  lumber  and  other  woodland  products, 
but  are  good  organizers  and  have  a  working  knowledge  of  for^try. 
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It  would  be  the  chief  duty  of  such  a  specialist,  in  cooperation  with 
the  county  agents,  to  organize  cooperative  associations  and  assist 
them  in  carrying  on  this  work.  He  should  devote  his  efforts  at  first  to 
two  or  three  counties  selected  by  the  county  agents  as  most  likely  to 
be  interested  in  this  movement  More  difficult  counties,  where  there 
may  be  even  more  need  for  such  associations,  should  be  left  until 
later.  A  few  successful  examples  of  cooperative  associations  will 
constitute  a  most  convincing  argument  with  the  woodland  owners 
of  the  Stat*. 

BENEFIT  TO  WOODLANDS  MADE  POSSIBLE  BY 
COOPERATIVE  MARKETING  ASSOCIATIONS. 

Through  the  cooperative  marketing  association  there  will  be  made 
possible  practical  application  of  much  advice  which  woodland  owners 
have  received  from  foresters  and  from  the  literature  published  by 
the  Department  of  Agriculture  and  the  various  States.  The  man- 
ager of  the  association,  though  not  necessarily  a  trained  forester  him- 
self, will  have  a  working  knowledge  of  the  subject  He  will  be  able 
to  advise  each  owner  as  to  which  trees  should  be  cut  and  which  should 
be  left  for  future  growth.  He  will  know  what  damage  is  done  to 
trees  by  the  more  injurious  insects  and  tree  dise^es,  and  will  be  able 
to  assist  the  owners  in  a  practical  way  in  combating  these  forest  ene- 
mies, and  in  helping  to  prevent  their  spread.  He  will  thus  render  a 
great  public  service.  When  the  oak  in  southern  New  England  is 
attacked  by  the  gipsy  moth,  or  the  chestnut  of  Pennsylvania  by  the 
chestnut-bark  disease,  or  the  white  pine  by  the  blister  rust,  the  owners 
will  be  advised  as  to  what  they  should  do  to  meet  these  plagues. 
Manager  and  owners  alike  should  get  in  touch  with  the  State  and 
Federal  agencies  having  in  charge  the  control  of  such  pests  or 
diseases.  What  and  where  these  agencies  are  may  be  easily  ascer- 
tained in  every  case  by  inquiry  addressed  to  the  State  forester  of 
any  given  State,  or  to  the  Secretary  of  Agriculture,  Wasliington,  D.  C. 

It  will  be  the  duty  of  the  manager  of  an  association  whose  terri- 
tory is  invaded  by  any  injurious  insect  or  disease  to  study  the  market 
conditions  and  devise  ways  of  marketing  such  material  that  will  be 
profitable  to  the  owners.  In  some  cases  this  will  mean  the  introduc- 
tion of  special  industries  or  machinery  to  work  up  the  material.  In 
many  white  pine  forests  which  have  been  seriously  infected  by  the 
weevil  the  trees  are  very  crooked,  yet  the  portions  of  the  logs  be- 
tween the  whorls  of  branches  are  of  excellent  quality  for  matches 
or  other  short  material.  When  an  association  controls  a  suiEcient 
amount  of  such  materia),  it  will  be  practicable  to  arrange  for  the  in- 
troduction of  an  industry  for  working  it  up. 
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In  many  regions  pine  reproduces  especially  well  under  birch  or 
other  inferior  trees  which,  in  a  few  years,  will  kill  out  or  seriously 
damage  the  pine  if  left  to  shade  and  rub  against  it.  Under  present 
conditions  this  birch  is  usually  marketable  for  fuel  alone,  and  for 
this  it  is  only  a  second-rate  wood.  When  a  sufficient  amount  of  birch 
is  controlled  by  an  association,  it  will  be  possible  to  introduce  an 
inexpensive  plant  for  making  spool  or  bobbin  stock,  thus  giving  the 
owners  a  profit  from  tlie  birch  and  a  cliance  to  free  the  pine  and  to 
make  it  much  more  profitable  in  the  future. 

Abandoned  fields  often  reproduce  to  an  exceedingly  thick  stand  of 
spruce  or  pine,  in  which  the  trees  are  so  closely  crowded  that  their 
growth  is  seriously  interfered  with.  Under  the  present  conditions 
it  is  impracticable  to  thin  such  stands,  because  there  is  no  market  f<v 
the  material  cut.  It  may  not  always  be  possible  even  for  an  associa- 
tion to  find  an  industry  to  utilize  this  material,  but  it  will  be  easier 
for  an  association  controlling  a  large  area  than  for  a  single  owner. 

COOPERATIVE    MARKETING    AND    COMMUNITY 
DEVELOPMENT. 

Not  the  least  valuable  result  to  be  expected  from  cooperative  forest 
products  associations  is  the  establishment  of  permanent  local  in- 
dustries and  the  attendant  prosperity  of  the  community  as  a  whole, 
in  sharp  contrast  to  the  exploitation  of  forests  by  temporary  indus- 
tries and  imported  labor. 

This  country  has  much  to  learn  from  such  countries  as  France  re- 
garding the  proper  handling  of  woodlands  and  the  development  of 
permanent  local  industries.  "  The  lumber  industry  in  France  is  com- 
posed of  many  enterprises,  stable  and  permanent  in  character,  and 
adapted  in  size  to  utilize  the  material  that  regularly  may  be  taken 
from  the  forests.  Compared  to  American  standards,  individual 
sawmills  and  their  contributing  logging  operations  are  small.  The 
industry,  however,  has  become  an  essential  factor  in  the  community. 
Labor  is  local  and  permanent.  Many  persons  work  in  the  woods 
and  in  the  mills  a  part  of  the  time  and  at  other  seasons  on  the  farms 
and  in  other  undertakings.  Thus,  in  many  mountain  sections,  the 
woods  work  is  pretty  largely  carried  on  by  the  peasants.  The  trees 
are  cut  at  one  time  of  the  year  and  brought  to  the  roads,  and  laUr  on 
are  hauled  out  by  the  peasants  when  their  oxen,  horses,  or  mules  are 
not  used  for  farm  or  other  work.  So,  also,  many  local  people  work 
part  time  in  the  sawmills  and  the  concerns  that  make  a  great  variety 
of  products  from  the  forests." ' 
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Throughout  France  are  local  industries  manufacturing  a  great 
variety  of  articles  from  wood.  The  manufacture  of  barrels  and 
casks  is  of  great  importance  in  the  wine-growing  section.  Furniture 
and  cabinet  shops  are  found  in  nearly  all  large  towns  and  in  many 
small  ones.  Quantities  of  wood  are  used  in  the  manufacture  of 
wooden  shoes  and  wooden  soles  and  heels.  In  addition  to  these  and 
other  industries  using  wood  on  a  large  scale,  there  are  thousands  of 
small  woodenware  factories  and  a  multitude  of  home  industries  that 
use  wood.  Great  quantities  of  toys,  fans,  paper  knives,  brushes, 
spoons,  handles,  spindles,  funnels,  and  boxes  of  various  kinds  are 
turned  out  by  the  farmer-workmen  all  over  France.  Wood  is  ob- 
tained from  the  nearby  forests  and  mills,  the  peasant  workers  having 
their  own  lathes  which  they  use  at  odd  times. 

In  the  United  States  the  tendency  in  the  past  has  been  too  much 
to  develop  the  wood-using  industries  as  temporary  affairs  entirely 
apart  from  the  community  life.  Forest  resources  have  been  ex- 
ploited on  such  a  large  scale  that  imported  labor  has  been  required 
to  supplement  the  local  labor.  The  result  is  that  after  a  few  years' 
operations  tlie  timber  resources  are  gone,  and  there  is  no  profitable 
winter  work  for  the  farmers.  This  has  been  one  of  the  important 
causes  for  the  abandonment  of  farms  and  of  whole  communities  in 
the  less  favorable  agricultural  regions.  Certain  localities  in  New 
England,  Pennsylvania,  and  other  States  illustrate  this  regrettable 
'  condition. 

It  is  not  claimed  that  cooperative  marketing  associations  alone 
will  rectify  all  the  mistakes  of  the  past,  but  it  is  believed  that  they 
may  be  of  great  service  in  building  up  permanent  wood-using  in- 
dustries near  the  bases  of  supplies,  and  in  developing  more  prosper- 
ous rural  communities. 
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Alaska- 
game  la»e,  1019 .' 107?/  j^^^^j 

lavB.  fur-bearing  animab,  1919,  and  officials 1079  8, 31 

Alberta — 

game  laws.  1919 1077  42,61,78 

laws,  fur-bearing  animals,  1919,  and  offidals 1079  26,31 

-Ufalia— 

caterpillar,  bulletin  by  V.  L.  Wildermuth 1094  1-16 

cutting  for  caterpillar  control 1094  14, 16 

Ammonia,  use  in  eoftening  water  for  washing 1099  26 
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fur-bearing,  laws  relating  to,  in  1919,  bulletin  by  George  A.  Law- 
yer, Frank  L.  Earnehaw,  and  Ned  Dearborn 1079  1-32 

predatory,  bounty  lawa,  1919,  notes 1079  5-28 

Anthracnoae,  cranberry.     See  Bitter-rot,  cranberry. 

Apple,  barrels,  packing  details lOSO  22-28 

Apples- 
grading  and  packing  for  market 1080  10-28 

grading  laws,  various  States i 1080  21 

handling — 

from  tree  to  market 1080  8-40 

from  tree  lo  packing  table 10£0  8-9 

harvesting  for  market 1080  3-10 

hauUng  and  loading  on  cars 1080  36-40 

marketing  in  barrels,  preparation,  bulletin  by  W.  M.  Scott,  H. 

C.  Hetzel,  H.  W.  Sampson,  and  M.  Stockton 1080  1^0 

packing  houses,  location,  plans,  and  reouiremcnte 1080  28-36 

picking,  methods,  utensils,  and  paying  basis 1080  5-10 

stor^e  accommodations  in  packing  house 1080  30 
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game  laws.  1919 1077|  ^^2^^^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079  3,9,31 

Arkansae— 

game  laws,  1919 :.  1077|  52^72^7^3 

laws,  fur-bearing  animals,  1919,  and  officials 1079  4,9.31 

rice  prairies,  location,  climate,  and  soils 1092  3-5 

Army  worm,  tall,  description,  habits,  and  control 1086  8 

Arsenical  dip,  control  of  hc^  lice  and  mange 1085  20 

BaciUjis  larfx,  cause  ot  American  toulbrood,  charactpristics 1084  8,10 

Baldbbbton,  Lydia  Rat,  bulletin  on  "Home  laundering" 1099  1-32 

Baldt.  Laura  I,,  bulletin  on  "  Selection  and  cweof  clofliing" 1089  1-32 

Barrels,  apple- packing,  capacity  and  grade,  and  packing  details 1080  22-28 

Bear,  huntinglaws,  1919,  notes : 1079  3-30 

Beaver,  protection  laws,  1919,  not«9 1079  3-30 

Bee— 

diseases,  preventive  measures 1084  9-10 

changing  in  toulbrood  control,  methods 1084  10-15 

infected,  cleaning  directions 1084  13-14 
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Beef,  conaumptioD  by  farm  funiliea 1082  7,11 

Bees— 

[oulbrood  control,  bulletin  by  E,  F.  Phillips lOM  1-lS 

pollinalion  of  flowera,  effect  of  cool  weather 1096  18 

shaking  treatment  for  American  foulbrood,  details IDS4  lO-H 

Seeawax,  foulbrood,  utilization 1084  12-13 

Beettopa— 

Bil^,  and  other  by-producta  of  augar  beeta,  bitlletia  by  Jamea 

W.  Jonea 1095  1-24 

silage,  comparison  with  com  silage,  analysea 1095  11 

Beete— 

fields,  management 1095  22 

harvesting  and  use  in  siloa 1095  4.22 

management  of  fielda J095  22 

utilization  for  feed  and  silage 1095  4,2! 

auear,  and  by-producta  bulletin  by  James  W.  Jones 1095  1-24 

taUa,  utilization  a«  stock  feed 1095  4,22 

tops,  feed  use,  methoda,  and  value 1095  4-14 

Billbi^,  rice,  outbreak  and  disappearance 1086  3 

Bioclimatic  law,  relation  to  Hessian  fly  control 1083  11-12 

Birds- 
game,  aeason  changes  in  1919 1077  4-5 

migralory — 

act,  text  and  regulations 1077  69-80 

treaty  between  United  States  and  Great  Britain 1077  fl5-6S 

predatory,  bounty  lawa.  1919,  notes 1079  *-28 

protection  on  reservations 1077  64 

reservations,  law  protecting  birds  and  eegs 1077  64 

Bisnopp,  F.  C,  bulletin  on  '^The  stable  ^:  Bow  to  prevent  its 

annoyance  and  its  losses  to  livestock" 1097  1-23 

"Biting  house  fly."    See  Fly,  stable. 
Bittor-rot  cranberry — 

appearance  and  distribution 1081  8 

nature,  occurrence,  and  control 1081  8-8 

"Black  troet."  nature  and  cauae 1096  7-8 

Black-rot,  cranberry,  cause,  nature,  and  control 1081  15-17 

Blaat— 

cranberry.    See  Early-rot. 
rice.    See  Blight,  rice. 

Blight,  rice,  cause  and  results 1092      0,11.23 

Blotch-rot,  cranberry,  cause,  nature,  and  control 1081  ft-W 

Blue-rose  rice,  description 1092  lO-ll 

Bliungs  uae  in  home  laundering 1099  28 

Bobolinks,  killing,  order  permitting 1077  77 

Boll  weevil — 

control,  by  dilating  machinery,  bulletin  by  Elmer  Johnson  and 

B.  R.  Coad 1098  1-31 

dusting  with  pcrieon,  machinery  for,  bulletin  by  Elmer  Johnson 

andB  R.  Coad 1098  1^1 

Boll  worm,  cotton,  enemy  of  alfalfa  caterpillar 1094  9 

Borax,  use  in  softenine  water  for  washiiiK 1099  26 

{7,9, 
10, 11,  iX 
19-22 

Bounties,  lawa  for  predatory  animala  and  birds,  1919,  sotes 1079  5-S8 

BowEN,  John  T.,  bulletin  on  "Harveeting  and  storing  ice  on  the 

farm" 1678  1-Sl 

Bread,  supply  of  farm  families 1082  11 

Breeding,  rabbit,  care  of  youw.  directions 1090  19-W 

Brisbin,  E.  R.,  statement  on  fattening  cattle  on  beet  by-product«. .  1095  • 

British  Columbia —  __ 

game  laws,  1919 1077    42,61.78 

laws,  fur-bearing  animals,  1919,  and  officials 1079  27,S1 

Budget,  home,  proportion  used  for  clothing,  spending  plan 1089  4-8 
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INDEX. 

?snnsr9' 
Buildings —  BulleiiB  No. 

urangements,  loc&tion,  and  quality,  «fTect  on  farm  selectioa 1088 

ftkim,  location  and  arrangement,  impoTtance • 1087 

ice  houaes,  construction,  location,  etc 1078 

BcBKB,  H.  £.,  and  F.  B.  Herbert,  bulletin  on  "California  oak 

worm  " : 1076 

Burning,  rice  field,  (or  control  of  ineecta 1086 

Cftlciuin  arsenate,  use  in  dust  machines  for  boll  weevil  control 1098 

California — 

game  laws,  1919 1077| 

laws,  fur-bearing  animals,  1919.  and  officials 1079 

oak  worm,  bulletin  by  H.  E.  Burke  and  F.B.Herbert 1076 

oaks,  injury  by  Calitornia  oak  worm 1076 

Canada- 
game  laws,  1919 ^ 1077  j 

laws,  fur-bearing  animals,  1919,  and  officials I079| 

migiatory  bird  treaty,  regulations  under 1077 

Canning,  fruits  and  vegetables,  for  home  use  on  the  bum,  value 1082 

Car-loading,  publications  of  Department,  list 1091 

Cam- 
lining  and  loading  for  protection  of  potatoes  from  cold 1091 

loading— 

and  linii^for  potatoes,  bad  conditions 1091 

methods,  etc.,  tor  potatoes 1091 

with  apples 1080 

potato,  protection  against  freezing,  principles,  estimates,  and 

methods 1091 

produce,  insulation  methods,  and  loading  recommendations. .  .  1091 

refrigerator,  with  and  without  heateis,  preparation  and  methods  1091 

Cart  duster,  use  in  cotton  field  dusting  for  boll  weevil 1098 

Ckterpillar,  alfalfa — 

buUetinby  V.  L.  Wildermuth 1094 

control 1094 

distribution,  description,  economic  importance 1094 

conditions  affecting 1094 

to  alfalfa  plants,  history,  and  food  plants 1094 

natural  enemies 1094 

Cattle- 
feeding  on  sugar-beet  by-products,  experiments 109&( 

Tenas  fever,  caused  by  stable  fly 1097 

Cereals- 
consumption  by  farm  families 1082 

insects  injurious,  publications  on lOSfi 

Ceuihotpom  lunatii,  cause  of  black-rot  of  cranberries 1081 

Ohalcid,  oak  worm  parasite,  description 1076 

Chambuss.  Charles  F,.  bulletin  on  "Prairierice  culture" 1092 

Children,  clothing  suitable,  notes 1089  I 

Chilo  pUjadelhit — 

injury  to  rice  crop 1086 

rice  stem  borer,  damages  and  control 1093 

Chloridea  obgoleto,  enemy  of  alfalfa  caterpillar 1094 

Clothes,  driers  and  sprinklers 1099 

Clotheslines,  types  in  use  for  home  laundering 1099 

Clothespins,  types  forborne  laundering 1099 

Clothing- 
care  of,  cleaning,  brushing,  pressing,  and  mending 1089 

colored,  washing  directions 1099 

dry  cleaning,  directions 1099 


19-20 
17-21 
14-20 


11,49,52, 
72,73 
10,31 
1-14 


6fr-68, 

77-80 

,26-30, 


2,4-7, 
9-10, 
11,13 
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Clothil^ — Continued.  Bulletin  No. 

temily  budget  for,  management,  taking  stock,  lepuring,  et«. . .  1089 

infected,  launderme  directiooa 1099 

material,  design  and  colors,  requisites  for  suitability 1089 

mending,  equipment 1089 

selection  and  care,  bulletin  by  Laura  I.  Baldt 10S9 

selection,  materials,  designs,  colors,  trimmings,  etc 1089 

storage,  directions 1089 

white  cotton  and  linen,  washing,  directions 1099 

woolen,  washing  and  presaii^,  directions 1099J 

CoAD,  6.  R.,  and  Bluer  Johmmoh,  bulletin  on  "Dusting  machinery 

ior  cotton  boll  weevil  control" 1008 

Coal-tar-creosote  dips,  for  control  of  hog  lice  and  mange 1085 

Colorado — 

game  laws,  1919 10771 ' 

lawH,  fur-bearing  animals,  1919,  and  officials 1079 

Colore,  suitability  to  wearers 1089 

Concrete,  use  in  dipping  vats,  specifications  and  directions 1085 

Connecticut- 
game  laws,  1919 IO77P 

laws,  fur'bearing  animals,  1919,  and  ofBdals 1079 

Cooking,  rabbits,  recipes  and  directions 1090 

Cooperation — ■ 

marketing  woodland  products,  bulletin  by  A.  F.  Hawee 1100 

neceeeity  for  caterpillar  control  in  alfalfa 1094 

Com— 
belt— 

191  farms,  influence  of  tractor  on  use  of  horses,  bulletin  by 

L.  A.  Reynoldeon. 1093 

tractors  on  fanns.  relation  to  use  of  horaea 1093 

silage,  comparison  with  beet- top  silage,  analyses. 1095 

Cotton — 

boU  wee\Tl.     See  Boll  weevil. 

dusting  in  field  for  conlrol  of  boll  weevil 1098 

textilee.  qualities,  use,  and  testing  directioos 1089J 

dairy,  feeding  beet-top  silage,  experiiuents 1095 

milk  supply,  reduction  by  stable-fly  pest 1097 

Coyote,  hunting  and  bounty  laws,  1919,  notes 1079 

Cranlierrics — 

early-rot  disease,  nature  and  control 

loss  after  picking,  causes 

production  and  loss  from  disease 

smothering,  preventive  methods 

spoilage  during  storage,  shipping,  and  marketing 108] 

Cranberrj- — 

diee.we.s,  and  their  control,  bulletin  by  C.  L.  Shear. 

occurrence  and  habitat 

Dairy  products,  consun 
Dead-spot,  cranberry. 
Dbarborn',  Ned — ■ 

bulletin  on  "  Rabbit  raising" 

George  A.  Lawyer,  and  Frank  L.  Earshhaw,  bulletin  o 

"Lawa  relating  to  fur-bearing  animals,  1919" 

Delaware — 

game  laws,  1919 

laws,  fur-bearing  animals,  1919,  and  ofliciBls 

Demodex /olliculorum  svU.     See  Mite,  follicle. 

Diabrolifa  IS-puntlala,  injury  to  rice  crop 

Dipping— 

nogs,  for  lice  and  mange,  directions 

plants,  hog,  construction  and  olans 


22-23 
12-20 
31-32 


29-31 
15-19 

20-22. 
23-24 


10.31 
15-16 
25,28 

13,49,52, 

72,73 
4.10,31 

22-27 


12-30 
9,10, 

U,12 


lOSI 
1081 
1081 
1081 
1081 

5-8 

17-19 

4 

18-19 
17-19 

1081 
1081 

1-22 
3-t 

1082 

4,19 

1090 

1-3S 

1079 

1-32 

10-7/ 
1079 

13,49. 
53,72,73 
4,11,31 

1086 

9 

1085 
1085 

16-202* 
22-28 

he; 

C 
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Faimera' 

BuUetln  No.  Psg«. 

Dips,  hog.  materials,  and  method  of  use 1085  17-20 

bee.  preventive  meaaurea 1084  9-10 

CTanneny,  and  their  control,  bulletin  by  C.  L.  Shear 1081  1-22 

rabbit,  deacription  and  control 1090  31-S4 

rice,  deacription  and  control 1092  23-24 

Disinfection,  laundry,  of  clothing 1099  22-23 

DiakiDg — 

alfalfa  field,  foi  caterpillar  control,  times  and  dates 1094  14-15, 16 

tractor,  on  com-belt  farms lOOsJ  ^  ^j'g 

District  of  Columbia,  game  laws,  1919 1077  14, 72)  73 

Drag,  use  in  caterpillar  control  in  alfalfa  fields,  description 1094  15 

Dragging,  alfalfa  fields,  for  caterpillar  control 1D94  15, 16 

Drainage — 

icehouse,  necessity,  ice  pits,  etc 1078  15-17,19 

for  control  of  water  weevil 10S6  7 

necessity  and  method  of  ditching 1092  6, 18 

Drives,  farm,  anangement  for  beautifying  home 1087  21-31 

Drying,  fruiu  and  vegetables,  for  home  use  on  the  farm 1082  14 

Dust- 
guns,  constniction.  operation,  capacity  and  limitations 1098  12-18 

poisons,  feeding  de%icea  on  guna  and  power  machines 1098  16, 22 

Dusters,  insecticide,  for  boll  weevil  control,  bulletin  by  Elmer  lohn- 

son  and  B.  R.  Coad 1098  1-31 

Dusting,  machinery  for  cotton  boll  weevil  control,  bulletin  by  Elmer 

Johnson  and  B.  R.  Coad 1098  1-31 

Dwelling,  farm,  per  cent  of  value  to  the  farm,  various  sections 1082  18 

Dye  soaps,  directions  for  use 1099  27 

Early-rot— 

cranberry,  description  and  control 1081  5-8 

cranberry,  occurrence,  variant  names,  etc 1081  5-8 

fungus,  description 1081  6 

Eabnshaw,  Frank  L.,andOBOROE  A.  Lawyer— 

bulletin  on  "Game  laws  for  1919' ' 1077  1-80 

Nbd  Dearborm,  bulletin  on  "Laws  relating  to  fur-bearing 

animals,  m9'' 1079  1-32 

Eggs,  consumption  by  farm  families 1082  5, 19 

Electric  washing  machines 1099  8-9 

Bnd-rot.  cranberry,  cause,  nature,  and  control 1081  9 

Equipment,  fann,  purchase  with  farm,  desirability 1088  22 

£iielheola  ruffla'ps.  injury  to  rice  crop 1086  9 

Ettpelniui  oUi/mi.  parasite  of  the  Hossian  fly 1083  13 

Eunpntu  eurylkeme.     See  Cat«r)^llar.  alfalfa. 

Evergreens,  value  in  home  grounds 1087  47 

Ewes,  feeding,  beet-top  silage 1095  13 

ExobasuKiitn — 

oxycocd,  cause  of  rose-bloom  of  cranberries 1081  12 

vacdnii,  cause  of  red  loaf  spot  of  cranberries 1081  13 

Fabrics,  colored,  laundering  directions 1099  22 

False-blosaom,  cranberry,  nature  and  occurrence 1081  14-15 

Farm- 
business — 

capital  required  and  available,  studies 1088  10-14 

eSect  of  size  and  nature  on  income 1088  6-10 

buyers,  prospective,  sources  of  information 1088  26-27 

income,  effect  of  size  and  extent  of  business,  etc 1088  6-10 

machinery,  use  of  tractors  for  belt  work 1093  5, 12-13 

selection — 

blank  form,  suggestions 1088  24-25 

conditions  governing 1088  27 

influence  of  location,  topi^raphv.  and  soil 1088  16-19 

selling,  relation  to  selection  of  farm 1088  22-23 


C\>*>^lc 


6  farmers'  bulletins  NOS.  1076-1100. 

Farm— Continued.                                                                                  Bulletin  No.  P«^ 
tractors,  use  in  com  belt,  influence  on  use  of  hones,  buUetin  by 

L.  A.  ReynoldBon 1093  1-26 

value,  increase,  effect  on  iarm  selection 10S8  20-22 

work,  per  cent  by  borsee  and  by  tractors  in  com  belt 1093  5-G,  13-20 

Farmers,  putchafling  and  marketing  organizations,  number,  1914,  by 

claeaee 1100  3 

Farming- 
crops,  effect  of  changing  on  economic  conditions 1088  14-15 

r,  practices  in  com  belt 1093  3-26 


buying  or  renting,  sludiefl 1088  23-24 

home  supplies  furnished  by,  bulletin  by  W.  C.  Funk 1082  1-19 

Famistead- 

approaches  bv  walks  and  drives 1087  21-31 

beautifying,  bulletin  by  F.  L.  Miilford 1087  1-65 

improvements,  planning  in  advance 1087  8-11 

Feeding- 
horse,  cost  per  vearin  cities  and  on  farms 1093  IS 

rabbit,  directions 1090  17-19 

stock,  use  of  sugar-beet  by-products 1095  5-24 

Fertihzers,  rice 1092  16-17 

Fibers,  testing  in  clothiag  materials 1089  11, 12 

Fisher,  prol«ction  laws,  1919,  notes 1079  4-30 

"Flasseeds,"  larvae  of  Hessian  Hy,  description 1083  7-8,9 

Flies— 

parantic,  of  alfalfa  caterpillar,  deecription 1094  S-9 

robber,  destruction  of  stable  flies 1097  14 

stable- 
breeding  prevention  by  immature-stage  destruction 1097  18-21 

repellants.  recipe  and  use  caution 1097  li 

tiapping,  for  etock  protection 1097  16-18 

See  aho  Fly. 

Float,  implementfordra^ing  fields  and  breaking  clods 1092  12, 13 

Flooding,  rice  fields,  for  control  of  southern  grass  worm 1086  8 

Florida- 
game  laws,  1919 1077|  '7:,^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079  11.  ,11 

Flowers,  use  in  beautifjing  the  farmstead 1087  53-54 

Fly,  stable- 
control 1097  J3-21 

distribution,  abiuidance.  injuries,  and  losses 1097  3,4-7 

increase  by  agricultural  practices,  control  suggestions 1097  13 

lifehistorj',  development,  and  habits 1097  7-12 

names,  common 1097  3, 4 

parasitic  enemies,  description 1097  15 

prevention  of  annoyance  and  losses  to  live  stock,  bulletin  by 

F.  C.  llishopp 1097  1-23 

variant  names .'.- 1097  4 

See  aho  Flies. 

Follicular  raaiure,  occurrence  on  domestic  animals,  svmptoms  and 

control 1085  11-20 

Food- 
consumption  by  farm  families,  horae-producod  and  l>ought 1082  19 

stOKUre.  farm  building,=i 1082  lG-17 

Foraiie  crops,  insects  injurious,  publications,  list 1086  10-11 

iniiects.  publications,  list 1076  13-14 

a9.socialions,  cooperative,  oreanization  and  work,  melhoda. . .  1 100  6-13 

a.^.'wciatious.  need  and  value  to  farmers 1100  4-« 

cooperative  marketing  as.sociationa.  effect  on  communitv 

development 1100  14-16 

cooperative  marketing,  bulletin  by  A.  F.  Ilawes- 1100  1-15 

''orests,  National,  hunting  laws 1077  G4-6fr 
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Foulbrood—                                                                                              Buiretln  No.  Pag«. 

American,  bee  disease,  control,  biilletJn  by  E.  F.  Phillips 1084  1-15 

detection,  svmptoma,  and  basis  of  treatment 1084  4-9 

European,  difTerences  from  American  foulbrood 1084  4,  S,0 

Foi,  hiinting  laws.  1919,  notes 1079  3-30 

Froat— 

avoidanre  bv  lieat.  fuels,  beaters,  tvpea  and  use 1096  14-35 

black,  Dfttitfe  and  cause .' 1096  7-8 

Ciuses.and  prevention  of  damajrebv  it 1096  1-48 

nature,  formntion.  and  meleorologiral  influencea 1096  3-11 

occuirence,  faclire  influencing 1096  8-11 

protection  devices I09«  11-30 

Frost.'),  killing,  last  and  first,  dales  in  various  sections  of  United 

States 1096  10-11 

consumption  by  farm  families 1082    13, 14, 19 

growing,  temperatures  injurious 1090  36-42 

Fueli  coDHumption  by  farm  families,  value  of  woodlot  supplies 1082  15 

Fuels,  frost  protection  fires,  kinds  and  relative  \-alues 1096  18-19 

FuMK,  W.  C.,  bulletin  on  ■'Home  supplies  furnished  by  the  fann".  1082  1-19 
Fur-bearing  animals,  lawa  relatinp  to,  1919,  bulletin  by  George  A. 

Lawyer,  Frank  I-.  Earnshaw.  and  Xed  Dearborn 1079  1-32 

Fustcoccum,  ptilre/aeiens,  cause  of  end-rot  of  cranberry 1081  9 

Game- 
big,  protection  laws.  1919 1077  3-4 

captive,  dispoeal  regulations 1077  48-51 

interstate  commei-ce  regulation,  I.Acey  Act 1077  62-64 

1919 1077  3-7,51-62 

administration  leirislacion  of  1919 1077  5-6 

legislation,  1919.  review  and  summary  by  States  and  provinces..  J077  3-7,51-82 

officials.  State  and  Canadian 1079  *  31 

Garden,  farm,  value  as  source  of  home  supplies 1082  9 

Gardens,  importance  in  adding  to  beauty  of  farmstead 1087  32-35 

Garments — 

discarded,  disposal  of 1089  7 

freshening  and  remaking  to  lessen  expenses in89  5-7 

outer,  selection  and  care lORSJ      '^25 

See  alio  Clothing. 
Georgia — 

game  laws,  1919 107?/       ^ji*^^ 

law.4,  fur-beirit^  animils,  1919,  and  offi<.-ialH 1079  11,31 

Germination,  rice  seed,  te^tins 1092  13-14 

Glomerella  dngulata  rncrinii  pause  of  bitter-rot  of  cranberry 1081  8 

Gloves,  sele~tion  and  rare 1 089    20, 27-28 

Grades,  apple,  enforcement  by  various  States lOSO  21 

Grading,  apple,  for  market. . .'. lOSO  10-22 

Grass— 

barn^Tird,  weed  in  rirc  fields,  control 1092  22-23 

worm,  southern,  description  and  habits,  injury  to  rice,  and  con- 
trol by  flooding 1 086  8 

Grazing,  beet  lop,  advanli^cand  disadvantBRe" lOi'5  6-7 

Grounds,  farm,  plant  arrani'ement,  formal  and  informal 10K7  39-40 

Guijnard'ia  vjcnnii,  cause  of  e^rU'-rot  of  cranberry 1081  5 

Gulf,  coastal  plain,  rice  pr.iirie^,  location,  rlimate and  soils 1092  3-5 

Haemalopinu*  suit,  description,  distribution,  habits  and  control 1085^  1228 

Hard-rot,  cranberry,  cause,  nature  and  control 1081  10-11 

Harrowing,  tractor,  on  corn-belt  farms 1093|  ji^J"; 

Harvest,  ice,  methods,  tools,  etc 1078  6-14 


,,  Google 


8  FARMERS     BULLETINS  NOS.   1016-1100. 

Farmgrs' 

Hkrvesting —                                                                                 Buiisiin  No.  P«ge. 

ftppte,  for  market 1080  3-10 

rice,  Bhocldng  and  thrashing 1092  19-iO 

tractor,  com-belt  fanna. I08$|  ^^  ^^ 

Hate- 
freshening,  rebloddng  and  trimmiDg,  euggeetiooB 1089  5-7 

selection  and  care ^"^^I  ^*~^?7 

Hauling,  apple,  and  loading  on  cars 1080  36>40 

Hawes,  a.  F.,  bulletin  on  "Cooperative  marketing  of  voodland 

products" 1100  1-15 

Hay- 
alfalfa,  compariaon  with  beet-top  silage  as  stock  feed 1095  11-12, 13 

saving  by  use  of  beet-top  silage 1095  5 

Heaters,  oil,  for  orchard  heating,  types,  distribution,  care,  and  cost. .     1096|  33^ 

Heating,  orchard,  for  frost  OTot«ction,  methods  and  cost 1096  19-36 

Bbrbert,  F.  B,,  and  H,  B.  Bohkb,  bulletin  on  "OaUfomin  oak 

worm " 1076  1-14 

Hessian  fly — 

and  how  to  prevent  lanes  from  it,  bulletin  by  W.  R.  Walton 1DR3  1-16 

control  on  wheat  under  bioclima tic  law 10S3  11-12 

distribution  andori^n ; 1083  3-* 

life  history  and  habits,  and  climatic  relations 1063  7-12 

origin  of  common  name,  note 1083  4 

prevention,  cultural  methods  for 1083  13-16 

Hetzbl,  U.  C,  and  others,  bulletin  on.    "Prepamtion  of  barreled. 

apples  for  market " 1080  1  -JO 

Hives,  changing  in  foulbipod  control,  methods 1084  10-15 

HoDOE,  Prof.  C.  F.,inventorof  fly  trap,  and  statement 1097  16-18 

Hog- 
lice,*  control   and   eradication   (and  hog   mange),   bulletin   by 

Marion  Imee 1085  1-28 

mange,  control  and  eradication  (and  hog  lice'i,  bulletin  by 

Marion  Imes 1085  1-28 

wallows,  medicated,  description,  construction,  and  use 1085|  go^w 

Hogs— 

destruction  of  stable  flies 1097  H 

dipping  for  lice  and  mange,  directions 1085  15-20. 34 

injury  by  mange,  description 1085  7-10, 11 

expenses,  proportion  for  clothing,  spending  plan 1089  4-S 

laundering,  bulletin  bv  Lydia  Ray  Baldeieton 1009  1-32 

supplies  furnished  bv  the  farm,  bulletin  bv  W.  ('.  Funk 1082  1-19 

Homes,  farm,  beautitvii^r,  bulletin  by  F.  L.  Kfulford 1087  1-65 

Honduras  rice,  description 1092  S-9 

boiling  for  use  as  bee  food 1084  13-14 

frames,  infected,  cleaning 1084  13 

infected,  spread  of  American  foulbrood 1084^  '13-14 

Honey-comb,  foulbrood,  utilization,  directions 1084  12-13 

Horse  labor,  distribution  on  corn-belt  farms,  relation  to  tractofs lt)93  20-2S 

dispiacemcnt  on  farms  by  tractors,  and  per  cent  of  work 1093  5. 17-20 

feeding,  cost  per  year  in  cities  and  on  farms 1093  13 

in  workine  com,  acreage  per  horse  in  com  belt 1093  20 

on  farms,  inlluence  of  the  tractor,  bulletin  by  L.  A.  Reynold- 
son 1093  1-26 

Houses,  ice,  various  types,  insulated  and  uninsulated,  specifications-  107S  20-31 

Hunting,  laws,  summary  for  .'States  and  Provinces,  1919 1077  7-47 

Hutches,  rabbit,  plans  and  directions  for  building 1090  13-i7 

Hypertrophy,  cranberry  disease,  cause,  nature  and  control 1081  12-13 


,,GoogIc 


INDEX.  9 

Farmcra' 

Ice—                                                                                                                         BuUetln  No.  Page. 

cutting  metbodii,  laying  oH  field,  size  of  cakes,  etc 1078  10-12 

hftrveBting — - 

coBt  per  ton 1078  14 

on  the  farm,  bulletin  by  John  T.  Bowen 1078  1-31 

houaea,  caj)a<.ity,  location,  construction,  etc 1078  14-20 

packing  in  ice  housee,  methods 1078  12-13 

quantity  requirement  for  dairy  farm,  per  cow 1078  14 

■ources,  water  supply,  freezing  methods,  etc 1078  3-6 

wetting  down  for  barveat 1078  7-8 

Tchneumonid,  oak-worm  parasite,  description ,. 1076  10 

gamelawB,  1919..'. 10771       ^^2^z 

laws,  fur-bearing  animals,  1919,  and  officials 1079  4.  I2!  31 

sheep  feedii^,  tests  with  beet- top  silage 1095  12 

Dlinois — 

game  laws.  1919 '. !077|  jj'jVtS 

laws,  fur-)»earing  animals,  1919,  and  officials 1079  4^  I2!  31 

See  aUo  Corn  belt. 

Imes,  Marion,  bulletin  on  "Hog  lice  and  mange" 1085  1-28 

Indiana- 
game  laws,  1919 1077/  ^  ^j^^1j^^ 

laws,  fiir-bearing  animals,  1919,  and  officials 1079  13, 31 

Sfe  aUo  Com  belt. 

Insecticide,  boll-wee%-il,  nature  and  application 1098  9-30 

Insecticides,  dust,  use  in  control  of  cotlon  boll  weevil 1098  3-31 

affecting  health  of  man  and  animals,  publications  relating  to. . .  1097  22-23 

cereal  crops,  publications  list 1086  10-11 

forage  crop,  publications  list 1086  10-11 

forest,  publications,  list 1076  13-14 

control 1092  24-25 

description,  habits,  and  control,  bulletin  by  J.  L.  Webb. . .  1086  1-11 

field 1086  3.9 

Insulation,  ice  house,  methods  and  materials 1078  17-19 

Inieretate  commerce,  game  regulation,  Laeey  Act 1077  62-64 

game  laws,  1919 1077|  ^-i^TS 

laws,  fiir-bcaring  animals,  1919,  and  officials 1079  13, 31 

See  alio  Corn  belt. 

Ironing —    ■ 

boards  and  holders 1099  ]  1-12 

clothing,  cotton,  linen,  silk,  and  woolen 1099  19-24 

equipment  for  pressing  clothing 10S9  22-23 

machinea,  description  and  use  in  home  work 1099  i:M4 

Irons,  types  for  use  in  home  laundering 1099  12-13 

rice,  sources  of  water,  methods  and  time  of  applying 1092|  iT^Iig 

value  in  caterpillar  control  in  alfalfa 1094  12-13, 16 

Johnson,  Elmkr,  and  B.  R.  ('o.io,  bulletin  on  "Dusting  machinery 

for  cotlon  boll  weevil  control " 1098  1-^1 

Jones,  James  W.,  bulletin  on  "Beet-top  silage  and  other  bv-products 

of  the  sugar  beet " 1095  1-34 

game  laws.  1919 1077/  54 'jV?^^ 

laws,  f  ur-haaring  animals,  1919,  and  officials 1079  '  13,"  31 

5m  aUo  Com  belt. 
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FarmBTS' 

Kentucky—                                                                                             BuUetin  No.  Pi^ 

game  laws,  1919 ID??!  ^,*j^j 

laws,  fur-bearing  animals,  1919,  andof&cials 1079  11,31 

apple  picking;.  pa>in(;  basis 1080  9,10 

horee,  distribution  on  com-belt  fanna,  relation  to  tractoiH 1093  20-!a 

Lacey  Act,  repilatinp  interstate  commerce  in  game,  text 1077  62-61 

Ladders,  tj-pes  used  in  picking  apples 1080  7,3 

Land,  productivity,  maintenance,  eltect  on  farm  btudneas lOSS  lo,16 

Laphyimafrugiperda,  description,  habits,  and  control 1086  S 

Laundering,  home,  bulletin  by  Lydia  Bay  Balderstoo ,'. 1099  1-32 

Laundries — 

commercial,  types  of  nervice 1099  32 

community  or  mimicipal 1099  29-J2 

Laundr>[ — 

equipment,  description,  and  needs  for  home  work 1099  5-U 

m.  location,  confltniction,  and  convenience 1099 


supplies,  p:enerai,  directionB  and  liet 10B9  25-S 

Lawn,  nome  grounds,  beautifying 1087  3S-19 

apple  Bfading,  variou*  SUtea 1080  21 

fur-beariDf;  animals.  1919,  bulletin  by  George  A.  Lawyer,  Frank 

L,  Earniihaw,  and  Ned  Dearborn 1079  1-E 

game,  1919 1077  3-7,51-6; 

Lawyer.  Geobob  A.,  and  Frank  L.  Earnshaw — 

bulletin  on  "Game  laws  for  1919" 1077  1-8) 

Ned  Dearborn,  bulletin  on  "Laws  relating  to  fur-bearing 

animals.  1919" 1079  1-33 

Lead  arsenate,  spray  for  oak  worm,  formula 1076  2.11 

Leaf-Bpot — 

cranberry.    Set  Early-rot. 

red.  cranberry  disease,  cau?e,  nature,  and  control 1081  13, 14 

Lemons,  frost  protection,  distribution  and  capacity  of  heaters 1090  25.2* 

Lice,  hog,  treatment,  oiling,  spraying,  and  dipping lOSS  13-24 

Lighting  apparatus,  use  with  dusting  machineo" If'SS  23-2ii 

Lime,  use  on  rice  lands,  precautions 1092  17 

Lime-sulphur  dip,  for  control  of  hog  lice  and  mange 1085  18-20 

Linen,  textiles,  quality,  use,  and  testing  directions 1089J  ,2  ,» 

Lion,  mountain,  hunting  and  bounty  laws.  1919,  notes 1079  3-2J 

LusvThoptna  limpkx.    See  if^gol,  rice-root;  Water-weevil,  rice. 
Live  Slock — 

annoyance  and  loaaes  by  stable  fly,  prevention,  bulletin  bv  F.  C, 

Bi^opp ." 1097  1-2:^ 

buying  with  farm,  de^rability 1088  "2 

fe(^ing.  use  of  eugar-beet  by-producta 1095  5-2i 

injuries  from  stable  flies 1097  5-7 

prote<'tion  from  stable  flies,  methods,  and  repellants 1097  15,  l-i 

rations  containing  beet  by-producta,  weights,  etc 109bi   ji  "22  3 

Loading.carawithpolatocfi.mpthodforprolectiontromcoldintransiil.  1091  3-5, 15.  li- 

Loopcr,  oak,  similarity  to  California  oak  worm 1076  i 

UwMana- 

I'rowley  Station,  rice  growing  esperimenta 1092  !■■ 

game  laws,  1919 .^. |       ^%% 

lawH,  ftir-hearing  animals.  1919,  and  officials 1079  H.  Jl  1 

rice  prairie?,  location,  climate,  and  soils 1092  S-J 

I^use,  hc«;.  description,  distribution,  habits,  and  control 1085  3-5, 12-? 

Lye.  iiPeiii  softeninR  water  for  washing 1099  >  I 

Lynx,  hunring  and  bounty  laws,  1919,  notes 1079  4-;" 

Machinen.',  diisfing,  for  boll  wee\-il  control,  bulletin  bv  Elmer  John- 
son and  li.  R.  Coad .' 1098  l-'- 

Machines,  washing  and  ironing,  description  and  use  in  home 1099  6—9, 13.  H 
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ric»-root,  larva  ol  water-weevil,  habits  and  control 1086  4-7 

trap,  value  in  fly  control 1097  21 

Maine— 

apple-grading  law 1080  21 

gamelawa,  1B19 IOTtJ  54^2,^73 

laws,  far-bearing  animala,  1919,  and  offitialB 1079  4,14,31 

demodectic,  cause  and  control 1085  11, 12 

deacription,  cauBe,  and  control 1085  5-28 

treatment,  oiling,  spraj'inj;,  and  dipping 1085  12-20 

Barcoptic,  ot  hoRS,  cause,  description,  and  spread 1085  6-11 

Mangle,  cnooaing  tor  home  laundering 1099  13, 14 

Manitoba— 

KmelawB,  1919 1077  43-78 

ira,  fur-bearing  animala,  1919,  and  (fficials 1079  7,27,31 

Manure — 

bones,  ii8e  and  value  in  fly  control 1097  20. 21 

disposal  for  fly  control 1097  20,21 

pite.  use  and  value  on  dairy  farms 1097  21 

Marketing- 
apples,  preparation,  baixeling,  etc..  bulletin  by  W.  M.  Scott, 

H.  C.  Iletzel,  H.  W.  Sampson,  andM.  Stockton 1080  1-40 

forest  produria,  American  methods  compared  with  French 1100  14, 15 

rabbits,  cooperative  work 1090  20,  21 

woodland  products,  bulletin  by  A.  F.  Eawee 1100  1-16 

Marten,  protection  laws,  1919.  notes 1079  3-30 

Maryland — 

game  Uws,  1919 1077{  ^^^^^ 

lawn,  fur-bearir«  animals,  1919,  and  officials 1079  15,  lO.'si 

Msasachusetta — 

false-bloom,  cranberry,  cause,  nature,  and  control 1081  12, 13 

gamelawa,  1919 1077/  55^13^7^3 

laws,  fur-bearing  animals,  1919.  and  officials -. 1079  4,  lfi.31 

Meals,  consumption  by  farm  families 1C82  5-8, 19 

Mending,  clothing,  equipment 1089  31-.'i2 

Meteorologfeil,  instruments,  use  and  exposure  in  frost  prevention . .  1096  42-48 

Michigan- 
game  laws,  1919 10"f^'^?2^3 

laws,  fur-bearing  animals,  1919,  and  officials 1079  4, 16, 31 

Migratory,  birds,  treaty,  act  and  regulations 1077  65-80 

Mink,  protection  laws,  1919,  notes 1079  3-30 

Minnesota — 

game  laws,  1919 107  7  [^' '*^^^^^ 

laws,  fur- bearing  animals,  1919,  and  officials 1079  5,17,31 

Miseisaippi — 

game  laws.  1919 1077  24. 72. 73 

laws,  fur-bearing  animals,  1919,  and  officials 1079  17,31 

Missouri- 
game  laws,  1919 ^'>'^'{^^''*%% 

laws,  fur-bearing  animalH,  1019,  and  officials 1079  5, 17, 31 

See  also  Com  licit. 

Mite- 
follicle— 

cause  o[  demodectic  mange,. description,  habitsand  control . .  1085  11-12 

occurrence  on  domestic  animals 1085  11 

sarcoplic  mange — ■ 

de.?cription.  habits,  and  control lOS.i  6-11 

occurrence  and  injury  to  bogs 1C85  6 

Mites,  hog  mange,  description,  habits,  and  control 1085  fi-12 

"  ■      cs.  beet,  nature  and  use  as  stock  teeil 109^  3,5,21 
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Montana—                                                                                      BulieiiD  Ko.  pkr 

game  laws,  1919 1077|^'^?i^ 

laiTd,  fur-bearintr  animalB,  1919,  and  officiate 1079     5,18,31 

MuLPORD,  P.  L.,  buItetiaoD  "  Beautifying  the  farmnead" 1087          1-63 

Mmkrat,  protection  lawi,  1919,  notes 1079          3-30 

Mycarhijs,  occurrence  on  cranberry,  and  benefits 1081                4 

Nebraska — 

game  laws,  1919 1077|      ^?i^ 

laws,  fur-hearing  animals,  1919,  and  of&dals 1079     5, 1S,31 

Sm  aleo  Corn  belt. 

Nevada — 

gamelawa,  1919 1077|      ^'2% 

laws,  fur-bearing  animals,  1919,  and  oBicialB 1079         li,  31 

New  Brunswick — 

game  laws,  1919 1077    43, 61. 78 

laws,  fiir-l)earing animals,  1919, and  oflidala 1079      7,28,31 

New  Hampebire — 

game  laws,  1919 Ifni^^*^^ 

laws,  fur-bearing  animals,  1919,  and  officiate 1079     5, 19, 31 

New  Jersey — 

game  laws,  1919 1077|^''^;,^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079     5,19,31 

New  Mexico — 

game  laws,  1919 1077{  ^^^'" 

laws,  fur-bearing  animate,  1919,  and  officiate 1079  19-20,31 

New  York- 
apple  grading  law 1080              21 

gamelawa,  1919 1077|^' ^;,^Z^ 

laws,  fur-bearing  animals,  1919,  and  officiate 1079      5, 20, 31 

Ke  w  found  land— 

game  laws,  1919 1077                 47 

laws,  fur-bearing  animate,  1919,  and  officiate 1079          30.81 

North  Carolina —  • 

game  laws,  1919 1077[       ^i^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079          20,31 

North  Dakota- 
game  laws,  1919 J- 1077|       ^^ 

laws,  fiir-bearing  animals,  1919,  and  officials 1079      5,  20, 31 

Northwest  Territoriea— 

(tame  laws,  1919 1077          44,78 

laws,  fur-bearing  animals,  1919,  and  officials 1079          28,31 

Nova  Scotia— 

eme  laws,  1919 1077     44,  Gl,  78 

vs,  fur-bearing  animate,  1919,  and  officials 1079          28,31 

Oak— 

loojier,  western,  similarity  to  California  oak  worm 1076                  3 

worm,  California — 

bnlletin  by  n.  E.  Burke  and  F.  B.Herbert 1076              1-14 

description,  life  history,  and  control 1076            S-li 

Oaks- 
defoliation  by  California  oak  worm 1076                4-5 

injurj-  by  California  oak  worm 1076           2,  S.  4 

Oebalii*  pxgnai — 

injury  to  rice 1092                24 

See  also  Slink  bug. 
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Ohio— 


Fanntfa' 
BuUelln  No.  Pai^ 


,„, ,  ra,  60, 67, 

game  laws,  1919 ^""j       72,73 

lawi,  hir-bearing animali,  1919,  and  officials 10^9      6,20,31 

tractor  inveetiffatioiiB,  1918 1™3  *-* 

See  alto  Com  belt. 

heaters,  orchard  heating,  types,  distribution,  care,  and  coet 1096|       ^^_^ 


)  as  fuel  for  heating  orchards  against  frost,  quality  and  ad- 
van  tagee. 
Oklahoma— 

1077. 


1096         18-19 


,,„.,f31.50,57, 

laws,  1919 ^"^'\  72,37 

laws,  fur-bearing  animals,  1919.  and  officials -,■■-:■-■■  }^  21'?J 

Olives,  protection  from  frost  by  oil  heaters,  effect  on  flavor  of  fruit. . .  u«»  is 

*^"IS^ laws  1919         !<"'  «,61.78 

kws,  fur-bearing  animals.  1919,  and  oflicials 1079  29, 31 

Opoesum,  protection  laws,  1919.  notes }w9  3-Z& 

Orange  proves,  protection  from  froet,  practice*  and  cost i"™  i*--*"* 

Orcharde—  -^^^  ,.   .„ 

heating  forfrost  protection,  practices  and  recordsof  expenses *"^  n-*i 

hearing  for  frost  protection,  temperatures  inside  and  outside  of  ,„_.  „.  „_ 

^g^    lUUt)  iH-il 

protection  from  frost  damage,  methodeand  cost ^'^  19-36 

'^^  laws.  1919 1077("'^^'^^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079  2li31 

Ott«r,  protection  laws,  1919,  notes 1079  3-30 

Packing,  apple- 
tor  market 1080  22-28 

plans  and  requirements lOSO  28-3« 

Parasites- 
enemies  of  alfalfa  caterpillar,  desrriplion 1094  8-9 

Uessian  fly.  description 1083  12-13 

oak  worm,  desrriution 1076  9,10 

Pasturing,  alfalfa  field,  for  raterpillar  control 1094  13-14,16 

Pears,  protection  from  frost  by  smudges  and  heat 1096  16-1S,27 

Pennsy  1  vania— 

gamehiws,  1919 1077|  ^^'72  73 

laws,  fur-bearing  animalf.  1919.  and  officials 1079  6, 22^  31 

Petroleum,  criide.  use  in  contnil  of  hog  lice  and  manire 108S  18 

Phillips,  E.  F.,  bulletin  on  ''Cimlrol  of  American  foulbrood" 10H4  1-15 

Phorofera  claripennU,  enemies  of  alfalfa  calerpillar 1094  8-9 

Phry/ianidia  ra/i/ornira.     See  Oak  worm.  California. 

Phyllody,  cranberry  disease  nature  and  occurrence 1081  14-15 

Phytapluiga  rlentruelar,     Ste  llessian  fly. 

Picking,  apple,  methods  and  utensils,  ladders,  etc 1080  5-8 

Pirirularia  oryzx,  ("ause  of  rice  disease,  and  control 1092  9, 11,23 

Plants— 

color  rorobination  for  homeslead 1087  55-.58 

Duaesing  color  combinations,  etc.,  euggeslions 1087  .'i.T-C3 

Plowing,  tractor  use  in  com  belt lOSSJ  ^' '{^_\^,| 

FUiinage.  importation,  act  prohibiting 1077  64 

Polish,  rice,  description  and  use .,  10n2  2fi 

Palvffjuitia  hienuilis,  parasite  of  Hessian  fly 1083  12 

Pork,  consumption  by  farm  families 1082  6, 19 

Potatoes — 

consumption  by  farm  families 1082  9. 19 

protection  from  cold  in  transit,  lining  and  loading  cars 1091  1-27 
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ronsumption  by  fann  families 1082  5.19 

dertruction  of  stable  flies : 1097  14 

use  in  rontrol  of  caterpillars  in  alblfa  field 1004  12,  It 

Power,  farm  use  of  tractors 1093  5,12-13 

Prairie  rice — 

culture,  bulletin  by  Charles  E.  Charoblies 1092  I-2S 

Gulf  region,  location,  climate  and  soils 1092  3-i 

Prince  Edward  Island^ 

aamelaws,  1919 1077  45,73 

laiTH,  fur-bearii^  animals   1919.  and  officials 1079  29Ji 

Pteromatiu  eiirjpni,  parasite  of  alblfa  caterpillar 1094  9 

PueeiiatutTiim  myrtuU,  cause  of  rust  of  cranberries 1081  17 

Pulp,  beet,  nature  and  use  as  stock  feed 1095|  2ol2i  22 

Quebec — 

Erne  laws,  1919 1077  48,78 

KB,  fur-bearing  animals,  1919,  and  officials 1079  30,SI 

-  Rabbit  mising,  bulletin  by  Ned  Dearborn 1090  1-JS 

EabbitB— 

age  indication 1090  li 

breeding  direction,  and  care  of  young 1090  19-20 

breeding,  feeding,  and  uses 1090  17-31 

breeds,  description 1090  4-12 

cooking,  recipes  and  directions 1090  21-Z7 

dieeasea,  description  and  control 1090  31-34 

dressing,  directions 1090  21--22 

feeding,  directions 1090  17-1> 

hutches  and  vards,  plans  and  directions » 1090  lS-17 

niatketii^,  coopeiative  work 1090  20-31 

skins,  preparation,  tanning,  etc 1090  27-31 

Raccoon,  protection  laws,  1919,  notes 1079  3-30 

Rations- 
steer,  beet  products  and  other  feeds 1095  H,  22 

weights  of  beet  by-products  for  different  animals 1095^  n.  ^  ga 

Rattlesnakes,  bounty  laws,  1919,  notes 1079  13, 17, 26 

Red-gatl.  cranberry,  cause,  natm^and  control 1081  11-12 

Reedoirds,  killing,  order  permitting 1077  7" 

Refrigerator  cars,  ventilation  and  freezing  prevention,  methods 1091  22-25 

Reynoldsok,  L.  a.,  bulletin  on  "Influence  of  tnctor  on  use  of 

horses  (com  belt— 191  farms) 1093  1-26 

Rhode  Island- 
game  laws,  1919 1077/  ^2^  j 

laws,  fiur-bearing  animals,  1919,  and  officials 1079  6,22,31 

Rice—  j 

crop,  insects  affectii^,  bulletin  by  J.  L.  Webb lOSfi  1-U   j 

diseases,  description  and  control 1092  23-24   ■ 

drainage  for  control  of  water-weevil 1086  7   , 

fertilizers 1092  J6-17 

insects  control,  best  methods 1036  9 

insects  infesting 1086  3, 9 

grades,  description 1092  25 

barvestiug,  ahockingand  thrashing 1092  1%-X 

insect!*,  description  and  control 1092  24-2S 

irripition  and  drainage,  need  and  methods 1092  5-8, 17-IS 

prairie,  growing  in  the  United  States,  bulletin  by  Charles  B. 

Chamblisfl 1092  l-M 

products,  description 1092  2b-% 

red.  description  and  control 1092  21-K 

requirements  in  irrigation  and  drai  nage 1092  b-A 
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root  maggot—                                                                                   Bulletin  No.  Page. 

dem-ription  and  control 1092  24-25 

occurrence  and  nature  of  injury 1092  24-25 

seeding,  method,  time,  rate,  ana  dep.th 10n2  14-15 

Btalk'borer,  injury  to  crop 1086  8-9 

stem  borer,  damages  and  control !IKi2  24 


description 1002  8-1 1 

desrription  and  characteriatics 1093  8-11 

Ricebirdfl,  killine,  order  permittin); 1077  77 

Roads,  farm,  materials  for  stirfacir^ 1087  30-31 

Rolling,  alfalfa  fields,  for  caterpillar  control 1094  15, 16 

Root  maj^'ot — 

description  and  control 1092  24-25 

occurrence  and  nature  of  injury : 1092  24-25 

Rootworm.  com.  injury  to  rice 1086  9 

Roee-bloom,  cranberry,  cause,  nature  and  control 1081  12-13 

Rota,  cranberry,  descriptions,  causes,  and  control  measures 108l|  i5_i^ 

Rott«n-neclc,  rice.    S«  Blipht,  rice. 

RuK,  cranberry,  cause,  occurrence,  nature  and  control 1081  17 

f  6,19.20, 

Sable,  protection  laws,  1919,  notes 1079)  27,28, 

I  29,30 
Sambon,  H.  W.,  and  others,  bulletiu  on  "Preparation  of  barreled 

apples  for  market " 1080  1-40 

Sareoples  icabiti  siiU.     Ste  Mite,  aarcoptic  mai^. 

Sarcoptic  mange,  occurrence  in  hc^,  symptoms  and  control 1085  6-20 

Saskal«heiran  — 

came  laws,  1919 1077  46, 61, 78 

lan-a,  tur-bearing animals,  1919,  and  officials 1079  7,29,31 

Sawmills,  portable,  a^ncy  in  forest  development 1100  4-9 

Scald,  cranberry,     fire  Early-rot. 

Schools,  quality  and  acceasibility,  consideration  in  selection  of 

farm 1088  20 

Selerolinia  nxyoocei,  cause  of  hard-rot  and  tip-blight  of  cranberries..  1081  10 
SroTT,  W.  M.,  and  others,  bulletin  on  "Preparation  of  barreled 

apples  for  market" 1080  1-40 

Screenings,  rice,  description 1092  23 

Seed- 
bed, rice,  preparation 1092  11-13 

preparation  and  testing 1092  13-14 

vaneties,  description 1092  8-11 

Seed -beets —  ' 

graiing,  management  and  value 1095  22 

utilization  for  feed  and  silage 1095  4,22 

Seeding,  rice,  method,  time,  rate,  and  depth 1092  14-15 

Shear,  C.  L.,  bulletin  on  "Cranberry  diseases  and  their  control"..  1081  1-22 

Sheep — 

feeding  on  beet  tops,  pulp,  etc.,  results 1095|  1213 

value  as  source  of  meat  on  farm 1082  8 

Shocking,  rice,  directions 1092  19-20 

Shoes,  selection  and  care 1088  20,28-29 

Shrubs- 
planting  to  beautify  farm  home  grounds 1087|  61%3 

transplanting,  directions 1087  61-62 

beet-tops— 

analysis,  comparison  with  comsil^e 1095  11 

and  "other  by-products  of  suifar  beeta,  bulletin  by  James  W. 

Jones 1095  1-24 
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Sil8i?e— Continued.                                                                                 Bulleiln  No,  Put 

com,  analysis,  comparison  with  beet-top  eilage 1095  11 

dangers,  trom  sand  and  mold 1(XI5  14.23 

yield  from  beet  tops  per  acre 1095  4-5 

Silk,  textiles,  quality,  use,  and  teating  directions lOSsI        '^^2 

Silks,  washing  and  preaaing,  directions 1099  20-22 

Kilo,  beet-ton,  sealing  with  straw  or  pulp 1095  19 

Silos,  types  lor  be«t  Cops,  construction  and  filling 1095  14-Z2 

Simp,  consumption  by  farm  [amiliee 1062  12, 1» 

Rkinninc;.  rabbits,  directions 1090  21-23 

Skins,  rabbit,  preparation,  tanning,  etc 1090  27-31 

Skunks,  protection  laws,  1919,  notes 1079  4-SO 

Smudging,  fruit  trees  for  frost  pTot«ction,  effect  on  pollination 1096  lG-18 

Smuts,  rice,  note 1092  23 

Snow,  removal  from  ice  fields,  and  methods 1078  8-7 

Soap,  substitutes 1099  28 

Soapbark,  use  on  home  laundering,  as  soap  substitute 1099  22,28 

Soaps,  laundry,  description  of  different  kinds 1099  28-27 

Soda,  iiee  in  softening  water  for  waflhin^ 1099  25 

Soldier  buir,  spined,  enemy  of  the  o&k  worm 1076  9 

South  Carolina — 

game  laws,  1919 1077-f  5^^^^ 

fur-bearing  animals,  1919,  and  offidale 1079  &  22^  31 

South  Dakou— 


!,  1919 1077{ 


,72.73 


laws,  fur-bearing  animals,  1919,  and  ofliciikls 1079 

Sowing,  wheat,  dates  for  various  localities,  to  prevent  Heesian  fly..  1083  12,15-16 

Spalarnria  mufri^ariiim,  parasitic  enemy  of  stable  fly 1097  15 

Sphertophonii  ob'.ilv^.  outbreak  and  di^ppearance 1036  3 

Spray,  lead  areenate,  formula  for  oak  tree  spraying 1076  2, 11 

Spraying — 

t  7, 9, 10. 

cranberries  for  disease  control 108l{  11,13, 

I  14,19-23 

hog,  for  lice  and  mange 1065  13 

oak  trees  tor  control  of  California  oak  worm 1076  2,11 

Rtaini*.  removal  from  clothing,  etjuipment 1089  31 

Stalk -borer,  com — ■ 

injury  to  rice 1086  9 

rough-headed,  injury  to  rice  crop 1086  9 

Slarchef ,  use  in  home  laundering 1099  29 

Starching,  outfit  forborne  laundering 1099  9 

(  2,4-7, 

Steers,  feeding  on  sucar-beet  by-products,  exi>erimenl3 1095i  9-10, 

I  11.13 

Siem  borer,  rice,  damages  and  control 1092  24 

Slink  bug  - 

de^icription.  occurrence  in  rice  fields,  injury,  and  control 1086  7-8 

injury  to  rice 1092  24 

Ptock.     See  Livestock. 

Stock  fly.    See  Fl>',  stable. 

SrcicKTdN,  M.,  and  others,  bulletin  on  "Preparation  of  barreled 

apples  for  market " IWO  1-40 

.S/omarys  ctlcilrant.     Set  Fly,  stable. 

apple,  accommodations  in  pacldng  houses 1080  30 

clolhing,  directions 1089  2IMI 

food,  on  the  farm 1082  16-17 

ice,  methods,  bouses,  etc 1078  14-31 

Stosich,  John,  experience  fattening  cattle  with  beet  products 1095  10 

Straight-head,  rice  disease,  note 1092  23 
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diBposal  and  care  in  Blacking  for  fly  cootrol 1097  19-21 

fly.    See  Flv,  stable. 

Blacking,  for  control  of  eUble  fly 1097  13-19 

Stubble,  wheat,  piowing  down  to  prevent  Hessian  fly 1093  14,16 

SgntAytrium  vafanii,  cause  of  red-gall  of  cranbcnieB 1061  11 

Tea,  use  in  waahing  colored  fabrics,  note ]0tl9  22 

Temperaturee,  iDJurious  to  Rrowing  fruitn 1096  36-)2 

Tennessee — 

game  laws,  1910 1077|  ^^2^^^ 

laws,  fur-bearing  animals,  1919,  and  officials 1079  23,31 

Testing,  fibera,  in  clothing  materials 1089  11-12 

fever,  reeult  of  staWe-fly  pest 1097  6 

game  laws,  1919 ]077|  ^i*^^^^ 

laws,  fur- bearing  animals.  1910,  and  officials 1079  23,31 

rice  prairies,  location,  climate  and  eoilB 1092  3-5 

Textiles,  facte  about,  testing  for  wool,  silk,  linen,  and  cotton  fibera.  1089  9-12 

Thenno  somniaria,  simiiarity  lo  California  oak  worm 1076  3 

ThermomelerB,  use  and  exposure  in  frost  prevention  work 1096  ,  42^6 

Thoubuh,  B.  H.,  bulletin  on  " Selecting  a  farm" 10S8  27 

Thrashing,  rice,  directions 1092  10 

Timber,  selling  methods  by  faimera 1100  5-6 

Tip-bl^t,  cranberry,  cause,  nature  and  control 1081  10-11 

TiTUB,  E.  S.G.,  description  of  plan  tor  caterpillar-control  drag 1094  15 

Tools,  ice-harv eating  refiuirements 1078  13-14 

Tractor- 
influence  on  use  of  horseaonfannB,  bulletin  by  L.  A.  Rcynoldeon  1093  1-23 

operattons,  drawbar  and  belt,  on  corn-belt  farms 109:t  10-13 

use  in  plowing  for  rice 1092  1 1, 12 

Tractors,  use  ou  corn-belt  tamis 1093  16-17 

TraoBportaiion,  potatoes,  protection  from  cold,  lining  and  loading 

cars 1091  1-27 

Traps,  fly,  for  stock  prote<tion,  methods  of  use 1097  16-18 


planting  on  home  grouuds,  precautions 1087  45, 46, 47 

uses  and  vilue  onfarm?tead,  choice,  and  location 1087  40-^7,55 

Trichogramma  minuium.  enemy  of  alfalfa  cateipiller 1094  8 

Truck  patchefl,  sourt'e  of  aiipplies  for  farm  famfliee 1082  9 

Tube,  washing,  types  best  suited  to  home  work 1099  6 

Uod^wear,  selection  and  care  of '. 1089  18, 25-20 

Utah- 
game  laws,  1919 1077|  59 ^j^^^^ 

Jaws,  fur-bearing  anim  a  IB,  1919,  and  officials 1079  6,23^31 

stock  feeding  tests  with  beet-top  ailage 1095  13 

Vacdnium  macroearpum.     See  Cranberry. 

Vat,  dipping,  for  hogs,  construction  and  uae 1085  24-26 

Vegetaiiles,  consumption  by  farm  families 1082  9, 14, 19 

Velvets,  freshoning  and  "panning" 1099  24 

Ventilation,  ice  house,  description  and  control 1078  19-20 

Vermont— 

««°''—.™ >»"{6V2,1!i 

laws,  f ui-bearine  animalB,  1919,  and  oflicials 1079  6,24,31 

Vines,  use  in  beautifying  farm  home  grounds 1087  52-54 

Virginia— 

game  lawB,  1919 1077|  ^J^^^ 

lawB,  fur-bearing  animals,  1919,  and  officialfl 1079  24-25^31 

66316—21 3 
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Walka.  farm  home,  airangeioenta  for  heautifying J087  £1-31 

Wallows,  hoK,  deacription,  construe tion,  and  uee 1086J  20-22 

Walton,  W.  R..  bulletin  on  ■The  Hesaian  fly" 10»!  1-18 

Watihinij — 

eqnipment,  machines,  etc,  deptription 109ft  5-9 

ma<'hinea,  types,  description,  use  in  home 1069  6-4 

powifer?,  UHe  id  home  laundering 1099  Z7 

Washington — 

game  laws,  1919 1077|  go^jj^j 

laws,  fur-bearing  animate.  1919,  wad  official 1079  6,25.31 

Wanps,  destruction  of  stable  fUee 1097  H 

Watarihune  rice,  deecription . : 1092  9-12 

Water— 

Boftening  for  laundry  work 1099  25-26 

suppily  for  laundry,  discussion 1099  25-26 

influence  on  farm  selection 1088  ]9,2tf 

Waterproofing,  ice  house,  methods  and  materi^ 107S  20 

Water- weevil,  rice — 

description  and  control 10S2  2*-85 

description,  life  history,  habits,  and  conU^ lOBtl  4-7 

occurrence  and  injury  to  rice  crop 1M6  4-7 

Wa\,  infected,  utilization 1084  12-13 

f  3,6,11. 

WeucI,  hunting  and  bounty  laws,  1M9,  notes »79J  15,  IT, 

I*                                                                                                                    i  22,30 

Webb,  J.  L..  bulletin  on  "How  insecU^oct  the  rice  crop" 1866  1-11 

Weeds,  rice  fields,  description  and  control 1092  21-S 

Weevil- 
boll,    Sm  Boil  weevil 
rice,  water.weevil— 

dcecriptioo,  distribution  and  injury  to  rice 10t)6  4-T 

habita  and  control ". W92  24-25 

Weet  Virginia — 

game  laws.  1919 1077|  (jo^g^TS 

laws,  fur-bearini;  animals,  1919.  and  oftkiida 1078  6^25^31 

Wheat— 

^wing.  precautions  agaiiisl  HeaaiM)  fiy  inlestation 10B3  13-lS 

iTijurv  by  Hessian  fly,  descriprion 1053  4-7 

showing,  date  for  various  localities  to  prevent  HesEiBB  Ay )DK3  J2.  J5-I6 

stubble,  source  of  Hessian  fly  infestation 10!«  14.  IS 

volunteer,  destruction,  for  p'reveutioa  oS  Uessiin  flr M^  M 

"Wiidflv."    See  Fly, stable. 

Wildcats,  bunting  and  bounty  laws,  1919,  notes 1079  S-28 

Wildbrh(;th,  V.  L.,  bulletin  on  "The  alfalfa  caterpillar" lOiM  1-16 

Wisconsin — 

false-blOBBom,  CFanb^rry  dieeaae,  nature  and  occurteace 1081  1  t-lS 

game  laws,  1919 ]077|  ^^^j 

laws,  fur-bearing  animals,  1919.  and  ofliciala ItlTttf  afcll 

Wolf,  hunting  and  liounty  laws,  1919,  nates 1079  3-30 

Wood,  sawing,  tractor,  use  on  [anus 1093  6, 13 

Wooiiland.  products — 

cooparative  marketing,  bulletin  by  A.  F.  Hawes 1100  1-15 

marketing,  financing  cooperative  associations UOO  11-lS 

Woodlands,  lienefits,  by  advice  of  pmditcis  aisociation  BB«nager. . . .  IMO  13-14 

Wool,  textiles,  quality  and  testing  directions 1099|  r?*: 


11.  IS 

...  ^         ,  „.    ,  _  23-24 

Wools,  willing  and  pressing,  directions 1099  20-22 


Woolens,  cleaning  and  pressing,  special  directions 11199  23-24 

" !.  dirt   - 
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Women,  eannenU,  suitability  and  economv  in  material,  design,  and 

color : 1089  14-20 

Worm,  oak,  California,  doamption,  li/e  history,  and  control 1076  3-11 

Wyoming — 

gamelaw-6,  1919 1077|  (jo^^a 

laws,  fur-hearing  animals,  lfll9,  and  officials 1079  '  l',  26 

garaelaWB.  1919 1077  47, 7S 

law.',  ftir-beuing  animals,  1919,  and  officials 1079  30,31 
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